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THREE OLD MARATHI SUFFIEESS є HECKS ~ 


The paper discusses some points in the earlier history of 
three Old Marathi suffixes on the basis of fresh data from 
Middle Indo-Aryan and Late Sanskrit. By implication it also 
seeks to show how ignorance or neglect of Middle Indo-Aryan 
evidence can vitiate or reduce the significance of any treatment 
of New Indo-Aryan derivation. The three suffixes discussed here, 
are (4) the verbal suffix- iva, (ii) the nominal suffix iva, and 
(iii) the possessive suffix -c- (in the forms —сй,-сёй,—Сї, etc.) 


1. The verbal suffix -iva 
Among several Old Marathi nominal suffixes treated by 
Master! there is a suffix found variously as – imva, иа, -iva 
ог ~iva. 
-imva : galimva ' cleansed’. 
-imva : bharimva ‘filled’. 
-īva  : ativa ‘cast (iron)’, ofzva ‘ poured’, МЫ ‘carved’, 
gumphiva, ‘knitted’. 
(Mod. M. ghadze ‘wrought’, фай ‘reared’, viniu 
‘woven’, etc.) 
-iva : bhariva ‘filled’ (Mod. М. bandhiv ‘built’, ete.) 
Regarding the nature of the suffix, Master says that 
regarded by Molesworth as participial, "but the ending corr > 
ponds to no known participial suffix. It is peculiar to Ma 


* The езі paper was read at the Seminar in Prakrit Stu 
from 23rd to 27th June, 1969 at the University of Poona. ' 
1. Alfred M. Master; A grammar of Old Marathi, Охі 
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e shown that there is some substance in 
Pischel has recorded from Ardha-Magadhi 
with the kré suffix —ima, partly from the 
that something, connected with the 
They ойтеп correspond 
He has cited numerous 


Now it can b 
Molesworth’s view. 
‘adjectives formed 

|" present stem, which express, 
| root has happened, may or must happen. 
| to the German adjectives in Ват? 
| 


instances like 

ubbheima-, khaima-, khajjuna-, ganihüna-, nivvatfina-, 
райпа-, фййпа-, pūrima-, bhajjima-, manima-, laima-, vandima—, 
vahina-, vusima-, vedhima-, vehina-, samghaima-, sa arina-, 
затраипа-, saima-. i 
A few more like «sseima-, ogáhima-, yasuna-, запиписсћипа- can 
‘be added to Pischel’s list. Ёйгипа-—, equivalent to Sk. kytrima-, is 
-best classed with these derivatives. 


Hec he meaning of these derivatives as indicated by Pischel 
| . js rather general and vague. It can be made more specific, and 
| we can distinguish some three allied semantic shades 


А 


— —. ро some of the derivatives, the suffix -йла- signifies “ produced 
by the action of the root’. For example Pürimag is equivalent 
"ко ‘produced or made by filling ' ( paranena nirorttam ). gagthima- 
neans ‘produced by knitting’ ( grathanena nirvyttam). bhajjima-, 
ans ‘prepared by frying” and so on. 

_ In another group it thas the sense of ‘worthy of the action 
‘the root’. For example, vandima-— means ‘worthy of being saluted’ 


few cases –ипа— conveys the sense ‘having the nature 
of the action of the root’. For example затраита– 
ven to flying’. | TA 

| easily seen that one of the above shades of 
ear to the meaning of the Prakrit past passive 


ERR o О О Uu 


| 
| 
| 
| 
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the meaning of MIA. verbal suffix -ira-, that has clear present 
participial and agentive functions. 

In literary Apabhrarhga we find ~ra- greatly predor uni 
over -ima-, which seems to be very rare? phadima- ' split, 
gaping', occurring in a ninth century text, can be harmlessly 
replaced by phadia or phadira. Another instance is samcarima— 
meaning затсатата- 602“. 

It is possible to suggest that in certain dialects the suffix 
-ira- could not dislodge -ima- in the bases that ended in a 
flap sound, as otherwise there would have resulted disfavoured 
sequences that contained flap sounds in two consecutive syllables. 

This -ima— developed as -iða ( written -iva,— 704, etc.) in 
Old Marathi. 

As we have seen, among the Ardha-Magadhi verbal deri- 
vatives in -éma- one group relates to food dishes prepared by 
some specific technique (vedhima-, bhajjima-). Gujarati has pre- 
served a few such derivatives with that specialized sense. They 
are vedlunz, ormu, cūrmú, khadmi. 

2. The nominal suffix -iva (-iva) 

The suffix -iva (-īva) in OM. janiva ‘knowledge’, пета 
‘ignorance’, thoriva ‘greatness’, татов ‘sovereignty’ and sq@niva 
‘smallness’ forming nouns of quality from adjectival or 
substantival bases is derived by Master from ‘-#va via 
-ppa, -pa 8. у | 

So also he ‘thinks ‘barava’ contains a suffix -ava, and 
derives it from —-atva via —ppa, —pa. 

Now we cannot ignore in this connection the fact that 
derivatives in -iva are all feminine. This leads us to connect 


3. See H. C. Bhayani: Раитасати of Svayambhit, Vol. I. 1953, Introduc- 


tion, p. 60, $ 49a. The suffix is not at all mentioned in Tagare’s • Historical 
Sane of Apabhrathsa’ (1948). 

*Jahi phadima-vayanai dadimaj’,, Paumacariu of Svayambhü, m 4,6 6. | 

5 ‘mam samcárima ayasa-garmga', Paumacariu, 4, 10, 8. Samicarima | 

Occurs also in a citation in the Syayambhücchandas (VI 63, i). 

6. Master, op. cit. $$ 154-155. © i | ‹ жай 
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-iva with Pk. -imā, Ap. – ита, both of which are feminine and 
derive from Sk. —iman- (Nom. -ита)!. The gender change in 
Prakrit is the result of analogical influence of the teminine 
noun stems in -4. Later Apabhrarhs'a has many formations 
containing this —йла, e.g. camguna, dhavalima, dhuttima, podhina, 
bhallima, bholima, mahurima, munisiina, тата, rattima, vaddh- 
ima, dinima, etc. 

It may be noted in passing that of these r@uima is known 
to Old Gujarati and the identically formed nanam ‘smallness’ 
and mofam ‘greatness’ are current in Modern Gujarati. Further 
we should note that Sanskrit loans in Old Marathi like garzzd, 
mahima axe feminine.’ 

As to the suffix -ava-, it seems very doubtful to set up such 
a suffix solely on the basis of barava. 

3. The possessive suffix -c- (-c8, -cem, -ci) 
: Disagreeing with the view put forth by Grierson and 
VÀ Bloch to connect the possessive suffix -c- with the adjective 
| forming Sk. -tya-, Master strangely derives? it from Pk. -cia 
(variants —с?уа, —ceya, -cea, –сеџа, -cevoa, etc.), an indeclinable 
particle of emphasis, which itself comes from Sk. сайа. He 
has hardly advanced any argument in support of this suggestion. 
~The morphological and semantic difficulties also consequent 
upon such an assumption are not discussed. The Prakrit instan- 
is of the genitival -c- (fumheccaya and amheccaya-) quotable 
om Hemacandra are supposed by Master to have been taken 


rom Old Marathi tumaciya and amaciya with some Prakritization. 
Ps 


the case for deriving —c- from Sk. -fya- is the strongest. 
ions and uses of -/ya- in earlier and later Sanskrit 
G-ga-, -cca-ya- in Prakrit supply us more than 


э 8 358, Tagare, op. cit., 337 (13). 
For r the discussion e this suffix and its distinction from the verbal —ima-, 
C. Bhayani, * Арат and ом Gujarati Studies-I', Bharatiya Vidya, 


“рти 


Кы aCe xls s 
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First we shall give an account of the #ya-derivatives as 
found in Vedic, in Classical Sanskrit and in Hybrid or Late 
Sanskrit. From Debrüner? we gather that in Vedic and Classic- 
al Sanskrit -£ye- formed adjectives from adverbs in the sense 
of ‘being or happening at (such and such place). Among the 
ОТА. derivatives in —£ya-, nitya-, nistya and apatya-, with cong- 
nates in other IE. languages, are the earliest. Besides these, 
Vedic has emgtya, avisiya, and sanutya- and somewhat later, 
anyatastya—, anlastya- and tatratya. -tya- following a long vowel 
had the value of -Zya-. Panini hasnoted at IV ii 104 the fact 
of the formation of adjectives by suffixing -tya— to certain 
indeclimables, and Pataüjali informs us that we have such 
derivatives from ama, tha, koa, dare, ni and nis and from 
indeclinabies in -tra and -tas. From Classical Sanskrit litera- 
ture are attested apatya-, amégtya-, tatratya-, nitya-, nistya-, 
thatya-, kutastya-, yatastya-, kutratya-, tatasatya-, yatratya- and 
kvatya—. itastatastya-.is found in an inscription. Further the 
following derivatives are noted by Panini but they are not 
attested from literature : aisamastya-, $vastya-, hyastya-. prata- 
stya— is found in Late Sanskrit. 

At IV н 98 Panini has noted formations with accented 
-tyd, which was affixed to adverbs of place. The instances of 
such derivatives are: d@ksinatya-, pascattya and paurastya-. 
Lastly at V ii 34 Panini has noted -tyak@-, an extension of 
-tya-. It is found in adhityaka- and uwpatyaka-. 

As a rule we do not find in Vedic and Classical Sanskrit 
the suffix attached to a nominal or pronominal base. As an 
exception we may note Yaska's derivation of n@satya-, which 
he explains at Nirukta VI 13 as nastka—prabhava- and the 
Mahabharata, supports this. Irrespective of the validity of this 
etymology, this fact suggests that -tya—- derivatives from nominal 
bases were not felt to be ‘ungrammatical.’ 

Coming to later times we find ekatya- used in Buddhist 
Hybrid Sanskrit". It is based on Pali ekacca-. From Jain Hybrid 


10. Altindische Grammatik 11-2, Die Nominal suffixe, §§ 513-514, 
11. Edgerton: Buddhist Hybrid Sanskrit Dictionary (1953), s.v. ekatya-. 
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Sanskrit of the [4th century we have ѓолѓув-* (from tvat). But 
by and large -Hya- has tended to be attached to nouns signify- 
ing location, From the As'okan of Girnar (11, 4) we have dokaca 
equivalent to “ta-loka-tya. And from the Caulukyan inscription 
ot Gujarat and from the Jain Hybrid Sanskrit of the Praban- 
dhas we can quote several instances of —ya- derivatives formed 
from place-names. These are | 


Salakhaga-pure-tya-” from Salakhene-gpure | 
Bhrgukacche-tya-"* „ Bhygukacche | 
Bhalije-tya-" „ Bhálije | 
Dhvalakkaka-madhye-iya-A ,, Dhavalakkaka-madhye | 
K anti-tya—* „ Ката | 


It is a significant fact that like duretya— noted in the MaAa- | 
bhasya, in all the above given instances except the last, -iya— | 
js attached to a Jocative nominal form; and not directly to 
the base. 


We may now turn to the occurrences of -/ya- in its MIA. 
form -cca-. We have already noted the As'okan Hokaca (=ilo- 
kacca). From the Ardha-Magadhi canonical textsof the Svetámbara 
. Janas, the following five occurrences of -cc- are to be noted : | 


К) DISEZ (Thana, Nayadhammakaha, etc.) (=Zgneya-) | 
‘relating to fire’, ‘a class of gods’, ‘Gotra of that 
name’, aggiccabha- (Samavaya) ‘the heavenly Vimàna 
of that. name". Base aggi- (Sk. agni-). 


h oS. Analesvara-$ri Salakhayevara-devayoh’. Indian 
877, p. 204, 19723. : 

n a documentarycopy of an epigraph dem Satruriijaya, 
ү untraceable. See U. m dE Jais SEES рапава 


D АЛЕН ДИНЕН 0 


NOB Cc 
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what place' is used in the Vasudevahindi (sixth century) and 
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(2) diviecaga- ( Nayadhammakaha) (—dvaipya-) "bom in an 

island’. -ga- is pleonastic. Base dive, іе. loc. sing of 

diva— (Sk. dvipa- ). А 

(3) sa-ganicciya (fem) (Thana, Nisitha-ciimmt) = sva-ganiya} 

*a female disciple belonging to one’s own Gana’. Base 
sa-gane, ie., loc. sing. of sa-gana— (Sk. sva-gana-). 

In the case of the previous two instances -cca- 

meant ‘relating te such and such’ or ‘bom in such and 

such place’. Here it has the sense of ‘belonging to’ ог 

“possessed by’, Further it is to be noted that in the 

second and the third of these instances -tya- is attached 

not dirStly ёо the base but to its locative singular 

form. 

(4) hatthiccaga- (=hastya-, hasta-yogya~) “an ornament) 

fit for the hands’ —р@- is pleonastic. Base hatthe, i. 
loc. sing of &attha- (Sk. kasta-). 

(5) galicca- ( —gala-yogya-) “(ап scent) fit for di 

neck’. Base gale, ie. loc. sing. of gale- 

"These two forms occur in Gathà 424 of the Piydanijjutt, 
which is as under : | 

изитејит, татудећа tava mam ahava пай vibhaseni 4 

hatthiccaga va pae kaya galicca va cpae va “ 

The commentary renders hatticcaga with hasta-yogyani 
abharayani ‘hand omaments’, and galicca with galasatkani 
*qelonging to the neck’. 

From the post-canonical јата Mah&rasiri works and later 


from fain Prabandhas teo we can cite several instances of 
forms with -oca-. A few of these are noted below. 


(6) katto-ocaya- ( —kutastya-) ' wherefrom °, ‘belonging to 


Caupannamahapurisacariya of S'ilanka (869 A.D.) : 


tato me..... . vianhaya-lnyaena pucchiya, “kattoccaya, bhaye- 
vasi, tubbhe 2” (Vasudevahigdi, I, p. 48, 11. 3-5)! Then wonder 


struck I asked him, “ Reverend Sir, where are you from 7 - 
CINE t О ОРИ 
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kattoccayam: еуай? (Caupannamahapurisacariya, р. 127, 
verse 38) ‘Wherefrom сап this be had?’ ¢attha katloccayara 
sokkhass? (ibid, p. 171, verse 32). ‘Wherefrom can there be 
| any happiness ?" 


| (7) атћатсауа- (-asmadiya-) ‘belonging to us” occurs in 
| the Kuvalayamala of Uddyotana™ (in the sentence amharicaw 
dhammo sundaro on p. 203, Il. 1, 2), composed in 779 A.D. 
| amhacca- and tumhacca- (—yusmadiya-) ‘belonging to you” 
occur in the Nanapamcamikahao (1, 329; VIII 69) of Mahendra- 
| stiri, composed in the beginning of the eleventh century. Here 
| the suffix is attached directly to a pronominal base and thus | 
the formation is parallel to that which is found in Sk. tvatya-. 
| amhaccaya- occurs also їп Amradeva’s commentary on the 
Akhyanakamayikoga (1, 56) composed in 1134 A.D. Hema- 
candra has recorded the forms атћессауа— (= аѕтайзуа-) and 
lumheccya- (yusmadiya-) at Siddhahema "Vlll ii 149 and he 
has also illustrated their use at Kum irapala-caritra, Wl 77. 


(8) annaccaya- (=anyadiya-) 'of others’ or ‘belonging to 

j others’ isattested from the same Akhyanakamanikoga commentary | 

| (XXXVII, 39; p. 323). | 
| (9) Mlaviccaya- (= Malaviya-) ‘of or belonging to Màlava* 
occurs in the following passage of the Vividhatirthakalpa (pp. 29- 
32); 'annaya bahummi kale voline Мајатіссауа-патићйо Gujjara- 
алатай. bhamjiupna Saccaura-simae pahutio’. ‘Then once after 

much time had elapsed the King of Мајауа having over-thrown | 

the kingdom of the Gujjaras, reached the outskirts of Satyapura.’ 


Here -ya- is pleonastic. -cca- is attached to Malave, i.e., loc. 
| sing. of the base Malava-. 


A careful scanning of Jain narrative and commentarial 
literature in Prakrit and of Prabandha literature in Prakrit and 
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Moreover, besides these instances, those of the possessives 
in —£ya-, noted above from the Late Sanskrit of the Prabandhas 
and epigraphs, are also to be taken as Sanskritzations of 
MIA. -сса-. 


From the data recorded here it would be clear that -cca- 
was used selectively to start with. It was usually affixed 
(1) to forms signifying location, and (2) to pronouns (mostly 
personal) to form possessive adjectives. Later on its province 
got extended and it was affixed to other bases also. But this 
aspect of the problem is yet to be systematically investigated. 


In the NIA. stage we find the genitival -с— characteristi- 
cally in Marathi and Konkani. However it is to be noted that 
there are numerous occurrences of —c- also in Early and Middle 
Gujarati-Rajasthani literatures. [t is found alongside -л— (апа 
tanau, kerau), the characteristic suffix(and postpositions)of Gujarati. 
Here is a sampling of the instances of —c- (cu, -ca, —сї, etc.) 
from Early Gujarati works: 
game-cau Balagiksa" 13th cent. 
hydaya-cai (v. 11) _ | 
camda-cu (у. 18) 
mayana-ci (у. 3+) Vasantavilasa-phagu ca. 14th cent. 
kapura-ci (v. 49) l 
tiha-cu (v. 65) 


Narasaim-ca 

Narast. à—co 
gopiagi-ce 

sakala-ca 
samsara—ca 

etc. (more than forty 
instances) J 


Works of Narasimha 
Maheta!® 


0 


15th cent. 


17. Pracin-Gujarati-Gadya-Samdarbha, p. 200, |. 7. The form occurs 
also in the Uktiratnakara (p. 78). 


18. e. g. Нага-зате-па Рада, Narasai Maheta-na Pada (ed. by К. К. de 


ySastri ) etc. 
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Нат:—сї (1. 30) | Nemi-ramga-ratnasara о 
tumha-cu (1. 55.) chamda 

Kusumam-ct Vasamtaphagu 15th cent. 
pürava-janama-cai Mohini -bhagu ТЕ cent. 
kusuma-cu Madhavanala-Kamakamdalg@ 15:8 A.D. 
amha-ca Prabodha-batrz$i 16th cent. 


Thus throughout from the 13th to the 16th century, we 
find genitival -c- in vogue in literary Early Gujarati, and 
it is attested from the language of verse and prose, from short 
réligious and festive songs as well as from sustained didactic 
and narrative verse compositions. It is doubtful whether we 
can fully account for the wide-spread use of the -c- suffix in 
the language of the Early Gujarati popular works simply as 
a borrowing from Marathi for stylistic purposes. Obwiously the 
problem demands a systematic study. Anyway it should be 
clear from the data presented here that the history of the 
Marathi genitival -c- is not a simple affair and what is more 
the data bring out with greater emphasis the fact that for 
reconstructing the history of formative suffixes like OM.-iva,-iva 
and -c- in particular and of NIA. derivation in general, materials 
from Prakrit, Apabhrarnsa and Late Hybrid Sanskrit are absolu- 
tely indispensable. m 
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A RECONSIDERATION OF THE INSTITUTIONAL FACTOR IN 
THE THEORY OF WAGES 
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Aithough the factors like marginal productivity of labour, 
the demand for prođucts, the shape and pattern ọf the supply 
curve for labour and the rate of technological change determine 
the level of wages in the economy, certain institutions like the. 
trade unions also affect the level and structure of wages. The 
trade union is an important institutional factor in the theory 
of wages. Many models of the trade union action and reaction 
have been constructed by the labour economists. The purpose 
of this paper is to examine economics of the trade union be- 
haviour. It is also intended to discuss the possibility of modifying 
the role of institutional factor in the theory of wages. 

1 | 

The trade union can be regarded as an economic institu-., 
tion interested primarily in maximizing the income of its members, . 
just as the consumer has his own chosen preference function 
so also the trade union has its preference function for the wage 
rate for its members. Since there are different wage rates, we 
may say that the trade union has certain preference function 
for a given level and structure of wage rates. The preference 
function refers to a certain ideal level and an optimum struc- 
ture of wages in the economy. The ‘ideal’ and ‘optimum’ 
might be determined by the subjective notions of the union 
leaders or by what tbe majority of the workers deem a certain 


economic value as an ‘ideal’. It is assumed here that the trade | : 


unions are functioning like any rational economic institutions. 
maximizing a certain economic quantity. 5 2 


1. Dunlop ]. T. : ‘Wage Determination Under Trade Unions’ , (The 
MacMillan Co., New York, 194+) „аза Ross А. М. :fTrade Unions’ Wet 
Policies, ( Berkeley : University of Califórnia Press), ^ 
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Since trade unions do not have any appreciable counterpart 


ef the business accounting costs „they cannot be said to maximize: 


the’ Bet return. Facing а down-ward sloping demand’ curve the: 
union may be interested in maximizing the gross wage bill or the: 
collective wages of its members. But there are certaim costs: 
of bargaining which will be discussed later on in this paper. 


But there is a unique economic relation between the leveli 
of wages and the employment of Jabour force im any economy. 
A high level of wages results into the dismissal or retrenchment 
of the inefficient workers. The major economic effect of higher 
wages may be to create unemployment among the workers. 
Hence the union will have to work out the most desirable: 
combination of the wages and employment. 


‘The most desirable combination of the wages and employ- 
ment presupposes that the unions have a positive wage preference: 
funetion and an employment preference function. In the absence: 
of any real cost function,? it would be appropriate to think im 
terms of preference functions when the union has-an opportunity 
_ то choose between and combine the two alternatives. Giver 


LE positive preference functions of wages and employment, the: 


maximizing behaviour of the trade union can be shown to be: 
governed by the considerations of economic rationality. Givem 
these functions, the _wage-employment preference path can be 
graphically depicted. 2s s follows: 


PF is Preference Path 
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The wage-employment preference path indicates the possi- 
bility of the given marginal rate of substitution between wages 
and employment. Under conditions of unequal bargaining 
between the unions and the employers, the trade unions cannot 
have both the high wages and high employment but they will 
have more of one and less of another. This wage-preference 
path indicates limits on the institutional determinant of wages. 
The unions cannot have the best of both the worlds. 


In case of the guaranteed full employment programme, the 
perspective for the preference path changes significantly. Since 
employment is now invariant, the problem of choice narrows 
down to the appropriate choice of the wage level with the 
invariant employment function. f 


Go far it has been assumed that the trade unions are 
strictly economic institutions genuinely interested in finding the 
most preferred position on the wage-employment preference 
path. But those who argue that the economic considerations are 
affected by certain non-economic phenomena and factors do not 
accept the economic role of the union in the process of wage 
determination. Let us examine this point of view. 


П о 


| It is often argued that the trade unions are essentially 
political organisations which do not have any knowledge 
| of refined preference functions. It is said that unions are inte- 
| rested in the survival and success and not in the calculated 
shifts in their positions on the wage-employment preference paths, 
These arguments are often adduced by those who do not under- 
stand the economic theory properly. It is true that the realities of 
the labour scene are far more complex than the neat framework À 
of the theory. But the theoretical framework succinctly separates - 
the issues and makes for the rigorous analysis of the preference | 
. functions and wage-employment paths. Even the hard-headed 
pragmatist will concede that the trade unions have to think — 
about the effects of higher wages on the level of employment. 
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What a realist crudely thinks, the theory seeks to rationalize 
їп the scientific manner. Therefore there is a reasonable ground 
for assuming the positive preference functions motivating the 
behaviour-pattern of the trade unions. 


Although the trade unions may adopt certain strategies and 
tactics to gain the economic advantages for their members, they 
can fever ignore the basic forces of the labour productivity, 
the demand for the product, the rate of technological develop- 
ment and the pace and pattern of economic development. 


Moreover, the mature trade union movements, seasoned in 
a series of the bargaining struggles, would adopt a business-like 
approach. The adoption of the business-like approach would 
usher in an era of economic rationality. The rational economic 
calculus will goad the movement towards thinking about the. 
wage-preference path and the employment preference path. 
Consequently the realities of the labour scene would not vitiate 
the economics of the institutional variant. On the contrary, the 
pressing problems of the working life would compel attention 
to the economic aspects of the institutional bargaining. 


ш Ж. ЖИЛ 
The foregoing discussion leads us to reconsider the theory 
of the trade union behaviour in the light of the processes of 


- bargaining between the unions and the employers. Apart from 
the employer's capacity to concede to the unions demand 


concession curve)! and the union's capacity fo resist, it would 
ertinent to analyse the behaviour of the ан ока element 


hae. a logs upon the other party. If we include 


dup ‘behaviour of the 508 ме аге, іп а ѕепѕе 


ИН 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


A Reconsideration of the Institutional Factor in...... 19 


The power of one party to inflict a loss on another implies 
that the bargaining process has an element of cost in it. Hence 
the analysis of the institutional element can be done with the 
help of the cost of agreement and the cost of disagreement on 
the part of the contending parties. The equation may be as 


follows : 
Cost of disagreement with the 
The bargaining position of _ Employer 
the Trade Union Cost of agreeing on the 


employer’s terms 


On the basis of the above equation, the favourable and un- 
favourable bargaining positions can be found out.4 For the 
union, the cost of disagreement is the loss of wages and other 
benefits and for the employer it is the loss of the value of 
production. These costs are direct money costs. Moreover, there 
can be many indirect costs, such as the loss of the potential sales 
and effect on the market image of the employer. In the same way, 
there are formidable problems of maintaining the low-paid 
workers during the period of the work-stoppage. There are also 
the real costs in terms of the hardships, tensions and a war of 
nerves. But only those costs which can be expressed in terms of 
money need be included in the bargaining theory of the 
trade union. 


Another important question that must be asked is: Will 
the bargaining process bring about a determinate economic solu- 
tion ? Edgeworth's view that contract without competition is 
indeterminate has been accepted for many years by economists. 
But if the parties to the contract come to some agreed arrange- 
ment regarding the wage-employment preference path, the 
outcome would be determinate. If the wages are fixed .as a 
result of the bargaining, the exchange does take place. If we 
know the preference-system of each bargainer and the functions 


according to which he will draw inferences from а? given set of- 


4. Allan M. Cartter: ‘Theory of Wages and Employment? (Richard D 


Irwin, Homewood, Illinois, 1959), pp. 125-126. 
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wages demanded by the unions and wages offered by the emp- 
loyers, it could well be said that the result of the bargaining 
would be determinate. We must, however, remember that the 
determinacy surely cannot mean that the outcome could be 
predicted by the third party. The fact that there is a trade-off 
between wages and employment and the different preference 
functions have materially affected the trade-off would certainly 
insure a determinate economic solutions. 


| 


After assessing the costs of agreement and disagreement, 
the parties will strive to minimize these costs. While reconsi- 
dering the economic role of the trade union, it is necessary to 
make it clear that, like the business firms, the trade unions 
would try to minimize the costs of bargaining. The attainment 
of the most preferred position on the wage-employment path 
would be the outcome of a series of estimates regarding the 
costs of agreement and disagreement. The maximization of 
wages and minimization of costs of bargaining must be included 
||| as explicit elements in the theory of trade union action. 


There is another point which merits serious consideration 
in the theory of the institutional action. The trade union is 
primarily interested in .enhancing the potential wage rate of 
its members. There may.be a range or a frontier of the poten- 
tial wage rates. The union seeks to maximize the net economic 
gain arising from the difference between the maximum potential 
wage and the market rate prevailing during the period of the 
_ collective bargaining. The term ‘net economic gain’ indicates 
th accrual of the total gain minus the costs of bargaining. 

he process of bargaining is essentially the capacity to effect 
greement on one’s own terms and operationally speaking 
bargaining power is another’s inducement to аргее.”б 


‘Shackle: ‘The Nature of the Bargaining Process’ in Dunlop (ей), 
{ еппіпайор, p. 309. 
: "А General Theory of Economic Process’ (New Уогк), 
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This process is essentially an economic process emanating from 
the preference functions and culminating in the maximization 
of the net economic gain. 


In conclusion it is suggested that there is need for recon- 
sidering the economic role of the trade union in the process of 
wage determination. Several laudable attempts have been made 
by the economists to construct the models of the union beha- 
viour. It is maintained here that the costs of bargaining and 
maximization of the potential net economic gain should be in- 
cluded as the explicit elements in the theory of the trade union 
action. It is further maintained that the unions tend to converge 
to the frontiers of maximum wages and minimum bargaining 
costs. There is need to probe the movements of the crucial 
variables such as the potential wage rate, the market wage 
trends and the costs of bargaining along the wage-employment 
preference path. The economic impact of the union is decisive 
and there is ап economic rationale behind it. This aspect of the 
role of the institutional variant in the theory of wages must 
be duly recognised. 
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Powers and finances constitute the life-blood of any insti- 
tution. No institution can achieve its objectives. Significantly 
unless endowed with requisite powers and adequate finances. 
The recent financial crisis, in regard to the United Nations 
. expenses, have revived іп many minds the tragic history of the 

— financial crisis of the League of Nations and generated appre- 
— hensions about the future of the United Nations. Hence it has 
acted increasing academic attention, 


D The present paper proposes to study the problem of financ- 
ing the United Nations in regard to its major peace and 
security operations. 


I. Place and Importance 
= Total expenses of the United Nations system consist of 
expenditure on four major heads: (+) Regular or Admini- 
e budget, (2) Voluntary Programs, (iii) Specialized 
(#0) Peace and Security Operations. The U. N. 
re has exhibited a persistent upward trend increasing 
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(4) Voluntary Programs—587%, (ii) Specialized Agencies— 17%". 
The peace and security expenses on minor peace-keeping 
operations constituted only 5:34 of the regular budget in the 
United Nations.’ r 

Since 1957, the United Nation’s peace and security expenses 
have increased enormously. In 1963. the peace and security 
expenses stood at approximately $118 million as against the 
Regular budget at $93 million, the Voluntary Programs at 
$203 million, and the Special Agencies at $97 million? During 
the eight years (1957-1965), the U. N. have spent more than 
$550 million on its peace and security operations. 

This enormous growth in the U.. N.'s peace and security 
expenses 15 caused by its involvement in the Suez crisis and 
the Congo situation. The United Nations expenses on its major 
peace and security expenses. constitute the hard tore of its 
financial crisis. 


II. Major Реасе and Security Operations 

| Unlike the League of Nations, the U. М, has not shirked 
| from its responsibility in the sphere | of, peace and security. It 
| ‘has taken a broader as well as bolder view of its role in cause 
of international peace. Consequently, . the U.N. has undertaken 
three major and eight minor peace and security operations.# 
Its three major peace and, security | undertakings _ are the 
Korean * Police Action", the United Nations Emergency Force 
( UNEF) following the Suez crisis and the United Nations Congo 
Force (ONUC )5 


„ 


| 
| 
| З à " 
| 1. Commission to study: {һе Organisation of Peace.: Strenethentne thé 
| United Nations, New York, Harper and Brothers, 1957, p. 250. 

2. Stoessinger J.G.: Financing the United, Nations System, Washington 
| D. C., Brookings Institution, 1964, p. 106. 4 
| 3. The flgutes are deduced from the figures ánd tables Bivens in Stdes: i : 
| singer J. G.: op.-dit., see pp. 64, 65, 316, 319. боса 
| 4. For the list of eight minor Peace and Secutity operations see Stoessinger 
| J. G.: op. cit., p. 106. 5 
| 5. Abbreviated from the French phrase © Dicas des Nations 
Unis Congo. " | , 4 ix 
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| (а) Когеап Police Action : 

| The Korean “ Police action’ 

| of the United Nations to repel militarily an aggression 
by North Korea. It was made possible by the combination 

| of frm determination of the United States and the tem- 


» 


was the first attempt 


porary absence of the Soviet Russia from the U. N. The 

military action lasted for four years from 1950 to 1953. 

| The Security Council in its June 27 resolution merely 

|| recommended “that the members of the United Nations | 

ul furnish such assistance to the Republic of Korea as may | 
be necessary to repe! the armed attack and to restore 
international peace and security in the area." It Should 
be noted that the Security Council did not take action 
under Art. 42 and'did not order collective military measures; | 
it just requested the members to help the South Korea 
against the North Korean aggression. As a result, the 
expenses of the Korean action were never charged on the 
U. N. accounts; they were met directly by the voluntary 
contributions of the member states. In response to this 
request for help, fifty-three members gave political support | 
and thirty-seven members gave in addition military or | 
material help. However, the United States borne the bulk | 
of the burden, by providing 90% of non-Korean fighting 
forces and $400 million worth of goods.* 

l (5) UNEF : 

The creation of UNEF, upon the initiation of 

* Lester B. Pearson of Canada, was a political and military 

milestone in the history of the United Nations. For the 
irst time, a genuine international force was constituted; 

was dominated by no single power and big powers were 

exc oo it. UNEF is a continuing operation since 


у 
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ammounts to $150 million; its annual break-up bas fluc- 
tuated between $18 to $20 million.” 
(c) ONUC: 

The United Nations was called upon to help the newly 
born Congo to ensure the withdrawal of Belgian troops 
and maintenance of internal order. The task of creating 
ONUC was far more complex and delicate than one in the: 
case of UNEF. ONUC consisted of more than 20,000 men 
drawn from twenty-nine nations. Its total cost for the 
period between 1960-1963 has reached $400 million figure; 
its annual burden on the United Nations has fluctuated 
between $60 miilion to $120 million.® Its annual appropria- 
tion surpasses the whole regular budget. It is the costliest 
military operation. ever undertaken by an International 
organisation. 


It is on the problem of sharing these UNEF and 
ONUC expenses, that the financial crisis has developed. 
There has emerged a wide difference of opinions and 
conflicting attitudes in regard to bases and methods of 
sharing these expenses. The crisis and conflict is threatening 
the very basis of the United Nations. 


III. Development of Crisis 


| Prior to 1956, peace and' security expenses were insigni- 
| ficant and largely non-controvertial. However an important cons- 
titutional innovation has imperceptibly crept in. As these peace 
and security operations were too small to be constituted as a 
separate budget or account, they were shown as a part of the 
regular budget. Hence they were shared by all members under 
Art. 17 of the Charter. This constituted a clear departure from 
the League of Nations precedent. The League has scrupulously 
avoided charging peace and security expenses on the League 
accounts. It adopted the criteria of benefit, whereby the country _ 
7. Stoessinger J, а. : op. cit., pp. 64, 111. 

8. Ibid. pp. 64. 114. 
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benefiting from the League action. must pay for it. The criter- 
ion was adopted in case of supervision schemes for the Vilna 
Plebicite in 1920? and the Saar Plebicite in 1934. Barring two 
саѕеѕ,!! the United Nations has charged expenses of all other 
peace and security expenses on the regular budget. The practice 
ammounted, to a big shift; the burden of peace and security 
expenses fell upon all the members instead of those affected by 
or benefiting from it. Though the Soviet bloc repeatedly objected 
to the inclusion of these expenses into the regular budget; 
however it acquiesced in and paid for them.” 


Hence the Secretary-General Hamarskjold’s suggestion to 
share the UNEF expenses as under Art. 17 was neither new 
nor revolutionary in theory. There has developed a strong 
precedent in its favour. However, two factors aggravated the | 
situation, sparking off a heated controversy : (2) The very size 
of the ammount involved, (i) The creation of the Special 
Account for UNEF outside the regular budget. This practice 
of creating Special Account and making it legally binding on | 
all the members under Art. 17 was followed up four years later | 
in the case of ONUC also.” In the controversy that has raged | 
since then, expenses of UNEF and ONUC have been inextricably 
entangled. The controversy has been repeated every year during | 
the budget debates in the Fifth Committee ‘as well as the | 
Assembly. 


` The controversy has centered round two major issues: 
_ (2) who should bear the expenses, and (4) legality of the appli- 
cation of Art. 17 to these expenses. As regards the first ` issue,‘ 


e 


: League of Nations ; Official Journal. Special Supplement No. 4 (Бес. 
p. 29. Actually the plebicite could not take place. 


REUS De. e Ашыр шл Journal No. 12, pr. И 155 1934), pp: 
176 | : 
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the majority view of the General Assembly has. been that all 
must share these expenses. peace and security is. a collective 
responsibility; hence all must bear the expenses irrespective of 
place and parties involved. The Soviet view has been that the 
whole cost of the operations must be borne by the aggressors or 
trouble-makers, who precipitated crisis. The Latin American 
countries proposed that primary responsibility of peace and 
security rest with the Big Five powers; hence they should share 
90% expenses. It is just that enjoyment of greater power should 
entail greater responsibility. Thus alternative criteria for shar- 
ing expenses have been posed in opposition to each other. 
Though the General Assembly has persistently adopted the 
* collective responsibility" criterion, the dissidents have persisted 
in their objections.“ Similarly, the legality of the application 
of Art. 17 to the UNEF and ONUC expenses has been 
confirmed by the Advisory opinion of the World Court ( May; 


1962).5 However, it has also failed to calm all doubts about 
the legality issue. 


Unwillingness in case of some and incapacity in the case 
of many members led to the accumulating arrears and defaults. 
By the end of 1962, the three out of the five veto powers— 
U.S.S.R., France and China are in the list of defaulters. More- 
over, only one-third members has fulfilled their UNEF obliga: 
tions; and only one-fourth, their ONUC obligations. Even the 
bond issue of $ 200 million, authorised by the General Assembly, £ 
has not sufficientiy eased the crisis. In 1963, the total arrears 
were $99-6 million and the U. N. debt stood at $ 117 million.” 


IV. Crisis : Legal Framework 
A closer look at the arguments and objections makes it clear 
that the crisis is not essentially financial. It is more legal (or 
Constitutional) and Political in nature. Hence «ће ` examination 


VU» 


14. Stoessinger J. G. : Op. cit., pp. 108, 115, 117. 
15. For details see : Ibid. ch. 5. 

16. Gen. Assembly Res. 1739 (XVI), Dec. 20, 1961. 
17. 'Stoessinger J. Сб. op. cit», рр. 76, 78. 
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of the crisis in the context of its legal and political frame- 
work would be worthwhile. 


The growth of the financial crisis has been closely related 
to the changing role of the General Assembly. The San Fran- 
‘sisco Conference had envisaged a dichotomy between the func- 
tions of the General Assembly and the Security Council. The 
‘American Secretary of State Stettinius maintained that this 
"separation of powers" was “the basic concept of the organisa- 
tion”. “The General Assembly is primerily a body for delibe- 
ration and recommendation, while the Security Council is given 
powers to act in the maintenance of peace and security whenever 
it seems necessary"? In fact many amendments, attempting to 
place a share of peace and security responsibility on the General 
Assembly, were defeated.? The reading of Article 12, that 
overrides or seriously limits the powers of the General Assembly 
under Articles 10, 10 and 14. Art. 11 (2), specifically states that 
powers of the General Assembly will be limited to recommendation 
and would not extend to action. Thus the General Assembly | 


was never envisaged to be more than a forum of discussion and | 
deliberation. 


In actual operation, this dichotomy has broken down and | 
the General Assembly assumed greater role in the sphere of | 
peace and security. The cold war politics and frequent paralysis | 
of the Security Council by Russian veto have led to this shift. | 
in making the “Сепега1 Assembly an organ of second recourse, | 
an organ of appeal with relation to the Security Council.”2° | 


| For obvious reasons, the Soviet bloc has consistently opposed 
this “illegal usurption” of powers by the General Assembly. It 
nsisted that the financing of the peace and security operations 
: . was the task of the Security Council under Art. 48; and hence 


Stettinius : “Report to the President on the Results of the SanFransisco 
гепсе,.....”', p. 60. 


Ibid, pp. 69, 77, 78, 84, 94. 


axndre Parodi: “Peaceful Settlement of Disputes”, International 
о. 445, November 1948, p. 625, _ 
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the General Assembly has no authority to assess the expenses“ 
of these operations.” 


The Advisory opinion of the World Court lent legitimacy 
to the General Assembly’s powers to finance peace and security 
operations and decided that the General Assembly had power 
and responsibility to act in ‘“non-enforcement” type of peace 
and security actions. Thus the World Court divided the field of 
peace and security into “Enforcement” (under ch, VII of the 
Charter) and *non-Enforcement" actions. The Advisory opinion 
has helped somewhat to strengthen the General Assembly in 
its new role; but it has mot settled the controversy. There is 
a widespread feeling that the World Court has gone too far. 
Even the judges of the World Court were sharply divided; and 
even majority judges were also not agreed on some important 
matters 2° J. H. Jackson raaintains that this World Court const- 
ruction of the charter goes against the literal meaning of Arti- 
cles 43 and 48.25 Identical position is also taken by J. F. Hogg, 
when he comments that the Advisory opinion "express judicial 
approval of the practical transfer of responsibility for mainten- 
ance of Peace from the Security Council to the General Asse: 
mbly.”24 There is no wonder that some scholars have asserted 
that this ammounts to revision of the Charter and not its 
interpretation.” 


21. Stoessinger J, G. : op. cit., pp. 117, 148. 

22. Ibid., pp. 141—147. 

23. Jackson J. H. : “Legal Framework of United Nations Financing: 
Peace keeping and Penury” California Law Review, Vol. 51, No. 2, March 1963, 
p. 125. : б 
24. Hogg J.F.: “Peacekeeping costs and charter obligations-Implications а 
of the International Court of Justice Decision on certain expenses of the _ 
United Nations", Columbia Law Review, Vol. 62, No. 7, Noy. 1964, pp. 
1237-38. 5 Vi 
25. Gross, Leo: “Expenses of the United Nations for Peace-Making oper 
tions; The Advisory opinion of the International Court of Justice, 
International organisation, Vol. 17, No. 1, Winter 1963, p. 26. : 
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It is obvious that controversy їз not about payment of 
‘expenses but about the General Assembly's power to finance 
these peace and security operations. A revolutionary constitu- 
tional innovation, not envisaged in the Charter, has taken place: 
Hence the absence, not the presence, of the contraversy should 
‘cause surprise. Such vital and fundamental innovations are not 
| ‘objectionable if achieved on the strength of general consensus 
but caution and circumspection is imperative whem it raises 
cleavage and conflict. Any attempt to push it through against 
the protests of substantial minority may endanger, the very basis 
‘of the United Nations; 


onte nal 


V. Crisis: Political Framework 


BRA LE Ee min 


The financial crisis has got roots not only im the legal 
controversy about the role of the General Assembly, but also in 
) the differences of political outlook about the role of the United 

Nations. The political nature of the crisis has been nicely brought | 
out by: J. H. Jackson; he shows that approximately 70% of the | 


|| total arrears are due to political motivation. 
i 


Tt-must be made clear that the controversy is not. am 
the existence of the United Nations; but it is about its role. 
Thete has emerged a firm consensus in regard to utility and 
inevitability of the United Nations to function as global diplo- 
matic headquarters. This “static conference machinery" con- 
cept of the United Nations is beyond dispute and has received 
m commitment from all its members. The political consensus 
has been exhibited in the relative lack of controvezsy in regard 
regular budget. until 1963. The 17. №. has never restrict- 
ivity to this concept of its role; it has persistently 
that role, without running into difficulty. It has tried! 


E eee 
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Чо approximate to the role of dynamic instrament carrying out 
executive action. Many states have protested and yet acquiesced 
in its new «ole. 5 6 \ 
—. "However, the political limitations of such actions must 
never be ignored. The United Nations has to act within, the 
bounds of state sovereignty. Further, the unanimity of the Big 
(Five powers is pre-requisite for any major: effective action. The 
principle cf veto has great validity ‘on the grounds of, real 
politic. The U. N. cannot take effective action against any major 
power. Any U. М. action, in face of the opposition of a veto, 
power, is dcomed to failure and frustration. As charted out by, 
the Secretary-General Hamerskjold, the proper sphere for the 
U. N. is the “conference machinery” and "preventive diplomacy." т 
The United Nations can and should 1 undertake positive action,, 
if there prevails consensus among major powers. Thus Hamer, 
skjold clearly realised that the positive jagtion can succeed only, 
їп case of big power consensus.79 Hence the United Nations 
cannet and should not undertake positive action in the. absence 
of big power agreement. Апу attempt . to disregard this . thin 
line of discretion is bound to result in catastrophe. “The 
United Nations needs not to be reminded that its members 


@re sovereign states, which will not be commanded if they can- 
not be persuaded.”™ 


VI. Prospects and Alternatives 


Analysis of the financial crisis reveals that the crisis is 
more constitutional and political in nature. The controversy is 
largely about the new deviations in the roles of the General 
Assembly and the United Nations. The challenge or the oppo* 
sition obviously is not total but peripheral. Hence although 
there is need for- caution, there is no place for pessimism. If 
legal and political framework of the problem is properly realised 
and respected, the United Nations can evolve into a strong 
instrument of action in the cause of peace 


29. Stoessinger J.G. : op. cit., pp. 10, М. 
30. Gross, Leo.: op. cit., p. 35. 
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Many suggestions are made with a view either to override 
veto power or political epposition or to compel them to leave 
the U. N. Such proposals are rash and unrealistic, they may 
threaten the foundation of the U. N. Any proposal, to be effect- 
ive and non-controvertial, must disarm the suspicion that it 
wants to subvert the Big Power unanimity principle in the field 
of peace and security action. From this point of view, the 
alternative out of the impasse must be based on the five basic 
principles : (2) The possibility of the U. N. positive action 
only in case of major power agreement. (4) The creation of 
permanent U.N. Peace force not dominated by any big power 
either in composition or in control. (77) Payment of this force 
to be included in the regular budget. (iv) Procedure for the 
use of force. (v) Construction of Special Assessment Scale 
(different from the one used in sharing the regular budget) 
keeping in view the relative incapacity of new developing 
nations and the larger responsibility of the major powers. This 
is indeed a limited role for the United Nations; some may 
feel that such a role is rather timid and deafitist. But any 
other course would amount to a disastorous dash rather tham 
a realistic diplomacy. 
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THE TECHNIQUE OF DELEGATION AS A METHOD 
OF DEMOCRATIC SUPERVISION 


(Smt.) JAYASHREE THAKORE 


School of Social Sciences 
Gujarat University, Ahmedabad-9 


Term supervision in an industry refers to the job of execut- 
ing and administering the policy of the industry. To supervise 
means to enable one to do one's work, to control and command, 
to guide and to counsel the workers. It is a continuous process. 
The position and powers of supervisors differ from company to 
company. Normally, the staff at the middle management level 
is known as the supervisory staff. Thus, the Assistant Manager, 
the Supervisor and the Jobber constitute the middle management 
in the industry. A Supervisor is a liason between workers and 
the management. He has to carry out the orders given by 
the management and to control the department accordingly. As 
Dale Yoder in his book on Personnel Management and Indus- 
trial Relations rightly describes, Most obviously the “Supervisor’s 
job is to get out the work. He is the representative of all the 
higher levels of management and thus of the employer, in 
transmitting work assignment to rank and file employees." Не 
is responsible for the discipline of his department. To some 
extent he plays an important role in maintaining labour mana- 
gement relations. In this connection, studying the job of a super- 
visor would be interesting. E 


Every Supervisor has his own way of working with the 
employees. Moreover a Supervisor's approach depends upon the | 
policy of the company. But in modern management much 


1. Dale Yoder : ‘‘Personnel Management and Industrial Relations", En 
Wood Cliffs, N. J. Prentice-Hal] Inc» 1961, p. 316. in 
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emphasis is placed on the supervisor working in a democratic 
way. A democratic supervisor controls the department and yet 
he gives freedom and power to workers. Every worker work- 
ing under a democratic Supervisor feels assured that his views 
are given a consideration by the supervisor. Thus every man 
under the democratic Supervisor feels that he is an important 
person in the organisation. In order to cultivate such a feeling 
amongst workers a Supervisor has to give some power or autho- 
rity to different people for specific tasks. This is known as a 
technique of delegating. 


Technique of delegating is a process which requires skill 
and efficiency on the part of the Supervisor. Sir Walter Pucky 
while describing essential qualities of leadership gave due 
significance to the power of delegation. His list includes follow- 
ing abilities. Normally, work of Supervisor isnever ending. In 
order to relieve onself from some of the lighter tasks, a Super- 
visor has to take assistance from his Subordinates. Moreover, a 

- Supervisor cannot look after all the details and processes. In 

this situation he has to assign the work of checking and con- 
trolling to somebody else. The power to express a common aim; 
obvious impartially, appreciation understanding, power to 
delegate; power to co-ordinate shrewd judgement of character; 
force and firmness; power to reflect Groups progress and a sense 
of humour". Thus it can be seen that delegation becomes an 
important aspect of a Supervisor's job. 


. new man they could be very easily solved. For 
. E. Smith wbile quoting ап example of successful 


gi pobimportant narration of the Supervisor himself 
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A Supervisor says, “ 1 never make any decisions myself, oh, 
I guess I would made about two since I would been here, If 
people know their jobs, I believe in letting them make decisions". З 


There аге certain situations which require immediate guid- 
ance of a Supervisor. In matters of accident, sickness, sudden 
conflict, etc., on the spot guidance and decision are necessary. 
A Supervisor may not be present at all the places. Moreover he 
cannot mind all the tasks at a time. Under such circumstances 
a Supervisor has to delegate even the powers to take action to 
the man under him who can work efficiently or effectively in 
his absence. 


Again every worker knows his job better than does an 
outsider. A worker knows better, how to handle the machine 
which he is operating. If such a worker is trusted, he gets more 
and more self confidence. Given a responsibility, a man does 
his task better because he gets confidence in himself and in 
the policy of the company. 


There are certain problems which occur in the absence of 
| delegation. For example, a Supervisor who is not habituated to 
| delegate on remains over-burdened. He does not get full сопћ- 

dence of and co-operation from the workers. He is always 
| blamed for the mistakes committed by others. In certain situa- 
| tions he is neither liked by the workers because he does not 
| trust them пог is he liked by the management as ће is not 
| an efficient Supervisor. Moreover the department as a whole 
lacks co-ordination. “The good administrator as you all know, 
| delegate unimportant work and handles the important jobs 
himself. For the most part he gets things done. He does not do 
them himself. He establishes the quality of thinking in the organi- 
sation. He sets the pattern of behaviour. He selects the main 
| goals and leads his subordinates toward them. In a large А 
organization it is quite impossible for him to consult everyone; 


3. Henry C. Smith : “Psychology of Industrial Behaviour ", MeGa i ү 3 Y 
Book Co., Inc. 1955, p. 223. i LT 
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| but if һе handles himself properly in relation to his immediate 
subordinates, they in turn are likely to act right in dealing 
with their subordinates, and so on down through the organiza- 
tion”, says Kenneth R. Andrews.‘ 


Under Delegations : 


At times a new Supervisor delegates the power but in a 
limited sphere. This is termed as under-delegation. Here the 
| workers fee] free but they are left half way and sometimes the 
| work is not completed because по body except the Supervisor 
{ has a final authority. 
|| 


Over Delegation : 


In case of weak supervision the problem of over delegating 
arises. Persons who are delegated once by a Supervisor may 
not care for him because they have proved stronger even than 

_ their Supervisor. Under such circumstances a Supervisor has а 
| fear of losing the control over his department. 


^, 
AS 


On the basis of facts discussed above it is necessary to 
note that even though technique of delegating is an ideal way 
of democratic supervision the process of delegation can be 
started gradually. Again delegation can be for certain tasks 
_ which a delegated person is capable of doing. Moreover indi- 
dual differences should be taken into account before delegating 
the powers. There are certain types of invidiauls who have 
nastery over their own task but they find it difficult to learn 
xebody else's job. It is true that a good mechanist may not 
а human relations expert and vice-versa, as the task of con- 
SUE man and that of machine require different types 


~ 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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and control the situation. If a man suddenly gets delegation of 
most of the power then he might fail to control the situation. 


Delegated powers may vary at different stages and may be 
taken back at any time specifically in a situation of crisis. 


Thus to Delegate Means— 


(1) То empower or to give authority to somebody. 

(2) It is a skill which can be learned gradually. 

(3) It gives self confidence both to one who delegates and to one who is 

delegated, 

(*) It leads to co-operation between individuals. 

(5) It brings about a co-ordination of activities. 

(6) Inspite of divided responsibilities it leads to a united acticn. 

(7) It increases labour morals. 

(8) It improves supervision. 

(9) It lessens the burden of a Supervisor. 

(10) It provides an opportunity for individual growth. 

(11) It brings about mutual respect between the supervisors and the supervisee, 

(12) It depends upon the policy of the compauy as to who delegates and 
when he does so. 

(13) It is based upon the principle of human dignity and the dignity of 
labour. 

(14) It is based upon the principle of individual differences and thus each 
one gets the power according to his capacity. 
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Introduction : 


Fortunately the sources for the study of the subject are 
ample and mostly reliable. Specially Hiuen Tsang and Bana, 
two great authorities of the age, supply good details about 
. different aspects of the social life. Dandin is also a resourceful 
. writer; while foreigners like It-Sing and Alberuni, though of 
| later age, are not less useful. Contemporary classical writers 
ike Magh, Bhas, Bharavi, Bhavbhuti, Bhatt Narayan, Subandhu 
"and others refer to the social conditions oft and on. Inscriptions 
and copper plates of kings and feudal lords of the age also 


рео light оп some important aspects of the social 
life. 


me notable changes in the Pattern, Early Marriages: 


By this time a brahmanical reaction had gained a good 
nd over social reform movements started by Buddhism 
Jainism and it had made a considerable impact upon the 
and the religion. Therefore, there were some notable 
in the social institutions. Though the division of the 
гпаз was kept alive in theory, practically society was 
n groups and sub-groups according to professions and 


s 


unas and other foreigners had been assimilated _ 


ugh the rules of m 
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marriageable age of girls was reduced and generally they were 
married before puberty.! 


Most of the smritikars of the age advocated prohibition of 
upnayan ceremony for girls and in substitute to it they reco- 
mmended the marriage ritual for them.? The execution of this 
theory lowered the marriageable аре of cirls even to 8 and 9 
years. Dandin mentions even marriages arranged by parents 
before the birth of children’, evidences indicate that Kshatri- 
yas did not adopt this custom. Heroines of most of the sans- 
krit dramas written during the period 400-800 A.D. seem to 
be mature at the time of their marriages. Kadambari and 
Mahashveta, heroines of ‘Kadambari’ are grown up girls, well- 
versed in several shastras of the age. History notes several 
examples of the marriages at mature age among the rajput 
women of the medieval period. Marriage in the caste and out- 
side the blood relationship was a usual custom, but Anulom 
marriage was not uncommon, while Pratilom marriage was 
condemned by almost all the authorities of the age. Illustrations 
of Gandharva, Svayamvara or love marriages are rare®, but it 
seems that this type has made its beginning in this period and 
it became quite common in the Rajput age. Divorce, though 
mentioned in the law books and exceptionally allowed, was 
rarely practiced in Ancient India." 


Position of women: 

Of course the position of women as a whole deteriorated 
during this period, yet its rate was not uniform, It varied 
according to the caste and the position. To this fall there were also 
some brilliant exceptions like those of Rajyashri, Vasavadatta, 
Kadambari, Mahashveta and others who were well versed in . 
various arts and perhaps in some vidyas also.® The ladies of 
the upper-class and nobility rarely appeared in public. They 
usually wore veils on their faces.*; but this does not suggest 
the prevalence of the purdah system, because no contemporary 
source refers to it. Sculptured specimens of females also а 
not show the existence of the purdah system. оза аа 
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Though Kautilya permits the remarriage of a widow under 
certain circumstances, authors of Smritis do not allow it. They 
advocate a life of strict celibacy and self-restraint for the widow. 
Hiuen Tsang and Alberuni after confirming it, state that the widow 
had to select between the two-either a life long widowhood or 
death on the pyre. Thus it seems that the practice of widow 
remmarriage gradually disappeared from the women of higher 
castes by this time. Of course evidences suggest that it conti- 
nued in lower classes. Kamasutra and Amarkosha refer to the 
word ‘punarbhu' (re-married widow). The widows used to put 
on white garments only! The custom of Sati, though practised 
in the age, does not seem to be widely prevalent as contempo- 
тагу sources do not refer to many cases. 


Inspite of the general deterioration in the position of women, 

M the devoted wife ( pativrata) was highly respected. Yasowati, 
the wife of Prabhakarvardhana and the mother of Harsha, 

..  Vasavadatta, the queen of Vatsaraj and other ladies were vene- 
reted almost by а, while Bana raises Kadambari and Maha- 
sveta almost to the status of goddesses. 


j | The position of kept wives was naturally low. Polygamy | 
was not uncommon among the upper classes. Therefore the 
position of co-wives might have been miserable. Smritikaras | 
do not consider adultery а mahapatak ( great sin) they men- 
tion it as a upapataka ( small sin). According to them the un- 

=. chaste wife was not to be abandoned, but she was to be neg- 


a P pe like Vasantsena, Ragmanjari and (CREAR enjoyed 
good prestige among the citizens.!3 


е the customs of early Marriage, polygamy and 
whood might have played a majore role in deter- 
1 on of women, but illustrations of устеп 

5 ше that they were not debarred - 
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from exercising public rights. Unfortunately contemporary 
sources rarely refer to the position of the women of common 
people but the glimpses given by these sources suggest that 
women were treated well. Bana admires them. There is no doubt 
that the woman had lost her position of the vedic age in almost 
all the fields, but it was not so gloomy as that of the medieval] age. 


The opinion of Varahmihir, the famous astronomer, is 
worth noting on this point. 


«АП the demerits attributed to women also exist in men. 
The only difference between the two is that women try to 
remove them, while men neglect them. On women depend 
Dharma and Artha and from them men derive pleasures and 
blessing of sons. One’s mother or one’s wife is woman. It is 
unwise on the part of men to say that women are fickle, frail 
and faithless. On the contrary they are more faithful in their 
married life and they never contract second marriage. They 
either burn themselves on the funeral pyre of their dead hus- 
bands or lead a chaste life as widows. Varahmihir also condemns 
the Renunciation School which was habituated to decry women.” 


There is little doubt that the remarks reflect the actual 
state of women in the period. 
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1 am thankful to my friend, Umashankar Joshi and those, 
who have arranged this Seminar, for inviting me to address 
you on a subject which must be dear to all who are interested 
in the history of our culture and civilisation. The subject of 
our heritage interested so great a mind as that of our late 
Prime Minister to such an extent that delving into our past 
he discovered India and India appeared before him in the shape 
of a Goddess, her head in the snowy peaks of Himalayas, 
her feet in the southern tip gracefully tapering into the Indian 
ocean and her hands stretched far away towards Saurashtra 
n the west and the sacred waters of the Ganges and Brahma- 
tra and beyond in the east. The very names of the Himalayas, 
he Ganges, the Jamuna and Brahmaputra echo mystery and 
create spell of tbe Infinite and the permanent and allabiding 
truth. 


When, therefore, Mr. Joshi, himself a creator who has and 
is goatriDuting to that which will be a heritage to the future 
neration, invited me to speak on such a subject, I had to and 
adily agree, though it is not a subject of which I can 
сіг im any deep knowledge. All that I can Speak about are some 
‘random impressions garnered from my reading a few things 
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organization that our ancestors created so that culture may 
flourish and man’s intellect may produce all that is best in him. 
It is the standard of culture that distinguishes one civilisation 
from the other and the degree of creativeness of culture 
existing in that civilisation marks out the superiority or the 
inferiority of such civilisation over the others. 


History after all is a record of the march of civilisations; 
kings and princes, warriors and statemen, fleeting from time to 
time tbrough its pages are of momentary significance. What is 
of abiding interest in history is the study of how man lived 
and flourished, of how he forged the fabric and the organisation 
of society so that those living within it can give their best 
and of how such civilisations were created and of how one 
civilisation, more extensive, more vital, replaced a preceding 
one, less vital and, therefore, weaker. The law of history, as 
the law of biology, is evolution and growth and the survival 
of the fittest. 


The first and the foremost impression that a student of 
our history receives is that of the several civilisations which 
existed in ancient times, whereas most of them have vanished 
and disappeared, ours is the only one that has survived and 
that too not in a decadent form but full of vigour and vitality. 
Such a student must fee] amazed at the continuity of Indian 
civilisation commencing from the dark and unrecorded ages to 
the modern times, despite the fact that the country had to pass 
through numerous invasions, destructions and pestilences. One 
would naturally ask himself the reasons which have sustained 
its vitality, preserved the Indian way of life, which marks out 
and distinguishes it from the way of life of other countries. 


Is it a mere historical accident. that unlike Europe, which 
divided itself into separate kingdoms, some small and ‘some 
extensive, India has remained as one whole and in its entirety 
as a home of her people ever since immemorial times? Since 
the days of the Vedas and the Upanishads and even before, 
hordes of different creeds and races have poured into this country, | 
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| 
| each with its own religion, its own philosophy, its own customs and 
| beliefs. In spite of the existence of such heterogeneous elements, 
| India has tried to bring about a sense of unity by a continuous 
process of synthesis, reconciliation and readjustment, so that it 
| 
| 


| 
| 


may remain one and not be separated into fissiparous elements. 
Each fresh incursion found the indigenous population so flexible 
| and comprehensive that without breaking the historical conti- | 
| nuity, the new element got absorbed, revitalising the cld and | 
| adding richness and complexity to the existing. Whatever, there- 
| fore, our way of life is; the arts and crafts we have created; 
the institutions, political, social and economical, that exist and 
above all the craftmanship India has brought to bear in fabri- 
cating the Indian way of life are as a result of admixture of 
diverse elements, apparently conflicting and contradictory but 
essentially one and unified. 


ta a ERT eR с Сол 


Geographical influences have directly worked to bring in- 
{о existence those qualities in the men who lived in the country 
_ which enabled them to adjust themselves and to absorb those 
who came later. So that after a while life went on in the same 
mould with a few changes here and there. Throughout our 
history there has been a constant and insistent endeavour 
towards unity and universality. The preservation of that unity 
. and continuity would not however have been possible but for 
(o two factors. Upto a point in our history, those who came 
ought with them systems, which were less developed, not yet 


merged. But the other factor, equally important, was 
init of tolerance, begot as a result of geographical 
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easy and comfortable means of life, the absence of struggle and 
rivalry of life, amplitude of cultivable land, forests and moun- 
tains dividing one part frem the ether and making large tracks 
inaccessible to the ethers, helped the survival of the old way 
of life, of continuity and of gradual development and permitted 
time to absorb the new elements. There, was, therefore, no 
necessity for the new races to destroy the old for they did not 
have to struggle.and fight for their existence and to demolish 
the indigenous. Thus, whereas the Europeans tried. to solve the 
question of racial and cultural diversity by extermination as 
in America and Australia and by slavery in Africa, the Indians 
tried to integrate the many different races which entered the 
country from time to time iuto one social whole and find room 
for the different stages of civilisation which they represented 
within one cultural unity. 


The spirit of tolerance and the attempt to absorb and to 
unite are visible їп the division of the population into four 
Occupational classes, each with its own functions and duties. 
The system of the four divisions was perhaps invented аз a 
defensive measure against the new elements and to allow them 
to get'merged into one or the other division according to the 
cadre and standard of life they brought with them. The artisan 
got absorbed with the artisan, the intellectual with tbe intelle- 
ctual, the warrior with the warrior and the merchant with the 
merchant, adding strength both in number and quality to the 
division in which he merged and gradually settling down with 
the rest in that division. Though the system has lost its use- 
fulness now it is difficult to find any such organisation elsewhere, 
which served to lessen the shock of the impact of the intrusion, 
to reduce the force of aggression of the new comer and to 
diminish his spirit of violence and struggle. 


‹ Hinduism was never a creed, never a narrow system of 
theology. insisting on the acceptance of a dogma as a condition | 
precedent to. entry within its fold. Hence it never attempted 
conversions either individually or in mass. It is really а у 
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| 

| of life evolved through development insisting only on certain 
| principles, which. ensure decency and а certain standard of life 
| 


and which compendiously are called tenets of ‘Dharma ", 
Though they are laws, they are winder in scope and in extent 

than mere secular laws, covering social, political, hygenic and 
economie aspects of life. They survived and were accepted 
1 because they were not imposed by any sovereign politica] | 

| E authority but were rooted in custom and acceptance of the | 
| people They were promulgated not by a king or а politica} 
oligarchy, but were evolved in the minds of venerable men who | 

| lived isolated in forests and in hermitages and who had no | 
| ambition of domination except the one of raising the standards 
of life. They were accepted by the masses with veneration because | 
they emanated from venerable men and were the result of | 
brooding for centuries in the depths of forests and in the heights 
of mountains. There was, therefore, easy acceptance of them 
and they raised no problem of law and order. | 


This insistence on synthesis and unity is best illustrated 
by the events, which took place at two of the biggest invasions 
of India, one at the beginning of our recognised history and 
the other during the medizval ages. Till recently the Aryans 
were considered as the earliest invaders of India and it was 
widely held that when they came, the country was in an unci- 
vilised and barbarous stage. Modern research has however pushed 
„back our civilisation up to about 3000 B C. making our civili- 
sation at least five thousand years old. Excavations at Моћеп- 


| jodaro and Harappa have proved that long before the Aryans 
. arrived, there existed a well-settled civilisation of a high degree 
aturity, known popularly as the Indus Valley Civilisation. 
ле first recognisable Civilisation representing the initial - 


of our culture, Its influence has persisted till today as 


he more recent researches have disclosed 
to Lothal. Historians are now agreed - 
ted as far back as 3000 B.C. а 


R 
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the fact that it had already attained considerable maturity 
shows that it dated even much earlier than 3000 B.C. 


It is said that the Aryans started coming into India 
through the north-west corridor around 2000 BC. They came 
not in one invasion, but trickled in small numbers for several 
decades. They were a pastoral people and cattle seemed to be 
their main wealth. But they were aggressive and warlike and 
had an advantage over the people residing in Indus Valley, for, 
they were horsemen and held superiority in the art of war. These 
two advantages made their invasion and conquest of the north 
possible. They settled down in villages and began to develop 
the mode of rural life which fundamentally has remained un- 
changed till today. But just as they changed the structure 
of life then prevailing, they too in their turn were influenced 
by the life of the indigenous people. Belief in God and the 
Vedas, the doctrine of transmigration of the soul were their 
principa] tenets and they are still the main tenets of a Hindu. The 
occupational division of society into four main divisions and 
the four stages in the life of the individual are doctrines to 
which we still tenatiously cling. By the time the two epics 
were written—Kamayan and Mahabharat—their influence had 
pervaded throughout the country except in the extreme south, 
The Aryans were fair; yet their acceptance of Krishna, the 
dark-skinned hero, the acquiescence if not deliberate acceptance 
of marriage with the non-Aryan women, the Naga-Kanyas from 
the central parts of India, show the fluidity of their society 
and a statemanship of bigh degree. Aryan polity was at first 
elective but as they spread towards the south and had to meet 
resistance from tribes who had long settled down in those 
regions, rural democracy gave place to States and selected 
leaders to monarchs. 3 


After the Aryans followed several tribes, Greeks, Bactari- 
ans, Sakas and various other sects and communities but their 
Civilisation being only rudimentary and inferior to the one 


moulded by the Aryans, they were absorbed and merged without m. 
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| any upheaval which would have broken the continuity and the 
| unity of the country. Like pebbles thrown into а pond, they 
| caused a few ripples but the waters smoothened them up into 
| deep silence. | i 
| The tendency towards unity and universality which could 
| bring about oneness in social and spiritual spheres could not 
| 
| 
| 


however succeed in bringing about political oneness. Attempts 
at empire building no doubt are visible immediately after the | 
invasion in 326 B.C. by Alexander, when, as a result of that | 
invasion, contacts with the west became closer. But first the 
Mauryan and then the Gupta Empire and later still Harsha's 
and Kanishka’s empires flourished for a while and then fell. | 
The very vastness of the country and the essentially ruralcha- | 
racter of the society which had helped to lessen the rigours of 
myasions and prevent the disintegration of society were factors | 
which made one central administration impossible. The tolerance | 
with which the foreign elements were accepted into society | 
also turmed the essentially rural society indifferent to a concept | 
of one nation and one State. The heterogeneous character of the | 
people with different religions, different. beliefs and different _ 
languages kept the people’s consciousness away from the concept | 
of nationalism. Yet, though the country was divided into seve- 
tal kingdoms, the kingdoms were not so water-tight and exclu- 
sive asin Europe. People from one part moved about freely to 
other parts and though they spoke different language, Sanskrit 
was the one language common throughout the land. At least, 


| 


ped the exchange of ideas, teligious and philosophic and 
Ipe d maintain the unity of social and intellectual India. 

ntil recent times there has continued a set pattern in 
е history of India. There have been pienty of invasions; wits 
d pestilences have been equally plentiful, bringing with them _ 
TO 1 misery but once they were over, Society went on 

| and the foreign elements were time 
merged till they lost their identity no 1 
r of absorption of Hinduism. - 


ўа 
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A serious threat to the continuity and the oneness of the 
civilisation arose when the Muslims, tempted by the wealth of 
the country, hoarded since generations began to stampede into 
the country again through the north-west corridor. The Arabs 
were the first to arrive, originally in Sind and then on the 
Malbar coast, followed by the Afghans, the Persians and the 
several tribes of Turkish origin. The advent of Islam had a 
deep and profound effect. The resistance was intense and often 
mortifying. Periods of oppression, pillage, rapine and destruc- 
tion followed. The clash between Hinduism and Islam was 
accentuated by the contrast between the outlooks of the people 
and the invaders. Hinduism had an ascestic and other- 
worldly outlook and in its search for the absolute and the 
universal truth, had relegated the affairs of the secular world 
to an insignificant place. Islam on the other hand was non- 
ascetic and held a concept of life, which was social and demo- 
cratic, The invaders unti] now had belonged to an inferior and 
under-developed civilisation and could therefore be absorbed 
without the necessity of the structure of the society having to 
undergo any radical change. But here was a civilisation vitally 
different, having its own philosophy, aggressive in outlook, for- 
mulated and definite. This time the problem would not be of 
absorption but of fusion and that was the task which the Indian 
culture had to resolve. 


Once again we find the spirit of unity prevailing, though 
it took decades to succeed. The history of the mediaeval ages 
is the history of attempts towards fusion, a history of earnest 
experiments in various aspects of life for bringing about once 
again oneness in Indian society. Though the process of synthesis 
and assimilation could not be completed, the interest in that 
era of our history lies more in those endeavours than in the 
careers of the various dynasties that flourished from time to 
time and fell. No one can say that these attempts and these 
experiments totally failed, for in 1857 though the last Mughal 
enjoyed sovereignty over his royal precinets only, the country 


Sn 
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in general regarded him and respected him as the Emperor 
of India. 
In his autobiography Babar records his insistance to make 
India his home. Those of his followers who had accompanied 
him merely for plunder were allowed to return to Kabul. The 
battle of Fatehpur Sikri, which he fought against Maharana 
Sangh and the entire confederation of Rajputs was one of 
the most crucial battles in our history, for, it was a conflict 
between two cultures and made the advent of Islam permanent. 
The very first act which Akbar did on his coming to the throne 
was to declare that India was his home and since then neither 
he nor his successors ever looked westwards as their homeland, 
though they continued to maintain their political claims over 
Afghanistan and beyond. Historians have given credit to Akbar 
and the emperors who followed him for trying to bring about 
unity beween the two races but long before Akbar, at least 
since the 14th and the 15th centuries intellectuals in both the 
sections had started attempts at fusion and synthesis. Credit 
goes to Akbar for accelerating and fostering that spirit and for 
encouraging those who promoted that spirit. His was a mind 
tolerant, comprehensive and versatile and with the historic sense 
he possessed he at once realised. that no two civilisations can 
co-exist without influencing each other. He realised that the 
existence of different languages would be a barrier to the pro- 
cess of fusion he had helped to accelerate and which would 
. keep the two partsof his subjects into two separate societies. 

ough his administration was strong and pervaded even into 
he villages, with the local Kazi, the Foujdar and the Amilas 
presentatives of the centre, the lower strata in the servi- 
e predominently “Hindu using local languages for all 


Todermal he made Persian the language of adminis-. 
ersian becime the lingua franca and as we know, 


asion manifested itsel in all aspects of а 


"шы 


‘ched the unity of existence and though they found their main 
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life. The Bakhi cult already affected by the Sufis developed 
with such unique and extraordinary vigour that no other 
country has in any age witnessed such extensive production of 
devotional literature. The alien elements which the invaders 
represented were thus deftly mixed with the indigenous elements. 
The wefts and the warps were so skilfully woven into the social 
fabric that by the time we reach the modern age, we feel once 
again that same oneness, at least in thesocial life of the country. 


Before Akbar, Ramanand, Kabir and Nanak in the north 
and Caitanya and his followers in the east had preached the 
spirit of universality. Among the Muslims, Sufis had prea- 


inspiration in Koran, they drank deeply from the current Indian 
thoughts. It is possible to think that the Bhakti cult which 
grew in the wake of Caitanya in the east, west and in the 
south drew not an inconsiderable inspiration from Sufism. 
New religions were established, a sect known as Rampir in 
Bengal was a significant and an interesting experiment giving 
concrete expression to the spirit of iusion and integration. These 
experiments did not fully succeed because the contacts between 
the two counterparts were сопйпей to the cities and towns 
only, and could not penetrate into the villages, where the Hindus 
were dominant and where life went on in the old way unaffected 
by the new currents in the cities. 


The process of assimilation could not be completed because 
from the very first invasion by the Arabs, Hinduism with its 
ascetic mode of life and the spirit of non-violence accentuated 
by Buddhism, receded to the south leaving the north to make _ 
the best it could. It is significant that until about the 9th cen- 
tury it was the north which mostly produced great preceptor: 
and founders of cults. Since then the balance shifted to th 


south and all the great Ácáryas were born and mostly worked 3e 
т the south. De | КЕПКЕ 


Nevertheless, the ‘activity particularly during the 
Sultanate and the Mughal period towards fusi 
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effect on our social structure. New customs and new fashions 
were evolved showing unmistakable signs of synthesis. Even the 
celebration of festivals did not remain unaffected. In every 
sphere of life, social, political and cultural, there was the impulse 
of amalgamation. In architecture and sculpture, music and pain- 
ting, the fusion of the old and the new values permeated as 
new forms were created having consequential effects on the cul- 
ture of the people. The genius of Tansen brought about new forms 
of music which were manifestly the mixture of the old and the 
new music, which the Muslims brought with them. Abdus Samad, 
| the great Persian painter could induce Hindu youths, some of 
whom were in the domestic and household service of Akbar to 
| take up painting and through them made way for the new school 
| known as the Mughal School. Indo-Saracenic in spirit and out 
look, it gradually spread in later years as far as Rajasthan. 
But before this process of fusion had time enough to get 
completed, new and foreign elements began to come into the 
country first with only mercantile ambitions, which a little later 
developed into ambitions of establishing a sovereign state only 
two hundred years after Babar had thought of making India 
| his home and of establishing in India the Turko-Persian culture 
| of which he was the product. He could have hardly then known 
| that within so short atime, another civilisation, superior mate- 
rally and having mastery over the seis would insert itself, this 
time from the rear, throgh the west coast, and would claim 
paramountcy over the culture which he had injected in Indian 
‘society. Even though these elements were totally alien, the spi- 
orit of unity and fusion ones again began to function. Who can 
- TA that during our contacts with these elements during the 
last 150 years, our life and our culture and even our social 
5 'ucture have remained untouched and unaffected ? 
) ing backwards, one is amazed at this extraordinary 
ty of the Indian way of life in spite of so much apparent 
ty in customs god S in 1 language and in literature, 
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ness to one and all so that whether he isa Gujarati ога Deccani, 
a Dravadian or a Bengali, each one of them has the appearance 
and outlook which distinguishes him from any other race, has 
persisted ? The explanation is to be found in the pacifism and 
tolerance, the flexibility and fluidity of our social structure, the 
pull and the power of absorption of Hinduism, the statesman- 
| | ship and the wisdom which those whose task it was not to 
| prevent а break in the career of our civilisation possessed. Time 
| and again, when new elements found their way into the country, 

they were absorbed in the wide and extensive folds of Indian 
life, unifying and integrating them with the native elements 

and allowing the oid to be revitalised and reinforced. That 

continuity and that unity have kept our civilisation still alive, 

so alive that it promises to last for several centuries to come. 


| | so many vicissitudes, that way of life, which has stamped one- 
| 
| 
| 
| 
| 


Diversity is inevitable in a land so vast and so ancient. | 
One who searches conflict is bound to have ample materials to 
justify his promises and his thesis. But one thing is certain 
that throughout our careerasa civilisation, we elected to apply 
the method of unity and amalgamation to absorb amongst us - 
the different elements that entered into this country for an easier | 
уау of life or for economic advancement, for preaching a new 


of live and let live and the fluidity of a social structure wh 
our ancestors invented. 


That is our heritage and it is the task of each one of 


unity and oneness which have been the chief manifesta 
our culture and our civilisation. 
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CONSTRUCTION AND VALIDATION OF A PERSONALITY 
INVENTORY FOR THE USE OF GUJARATI SPEAKING 
ADOLESCENTS 


Dr. H. D. BADAMI 
Mns. С. Н. BADAMI 


Introduction : 


Recently, unrest among the students has become a common 
phenomenon. Rapidly changing society and increasing comp- 
lexity of life put numerous challenging problems to the indivi- 
duals. For adolescents, because of their peculiar stage of develop- 
ment, those problems create more tension and conflict. In 
his situation some are able to adjust to the environment 
/ by themselves while some are able to adjust if proper help is 
given at an early stage of maladjustment. The problem of the 
present paper was the construction and validation of a persona- 
lity inventory for estimating the adjustment to the several 
. aspects of the environment of adolescents. 


scents in senior high school and college students for iden- 
ing relatively well adjusted and poorly adjusted students. 


her, it could be used for identifying to a certain extent, 
eas of maladjustment or better adjustment for a particu- 
or a group of individuals at least in some of the 
of life experiences. Of course, it does not claim 


ive the relative degree of estimate of — 
and maladjustment. | 
tory could be used for v 


O 
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Description of the inventory : 


It is a self administering inventory. All the necessary 
instructions are fully explained on the front page. There is no 
time limit for taking the inventory. Ordinarily it takes 30 
minutes. The subject is asked to respond to each item in terms 
of ‘Yes’, undecided and ‘No’ by encircling ‘Y’ ог '?' or*N? 
respectively. Scoring with the help of the key takes only 2 to 
3 minutes. The inventory is given in Appendix 1. 


Development of the inventory : 


Item Pool 


Items were pooled from the check list type of problem 
inventory, develcped by the present author. The classification 
of areas of life experiences and items included in each area 
did not have to be altered by the items had to be rewarded 
to suit the approach of the personality inventory. To begin 
with all the items of the problem inventory were rewarded into 
simple positive and negative sentences. Then they were got 
edited by five experts for their face validity as per given pro- 
forma. They were also presented toa small group of high school 
and college students of both the sexes with a view to locating 
ambiguity and removing them. 


Table 1 : Total number of items retained in each area. 


Sr. No, Area af adjustment Total number. Total number | 
of items of items retained || 
E a M > ~ 
l. Physical Health and Fitness 20 5 AER 
2. Self and Self-Image 73 20 
3. Economicand Material Facilities 16 5 
^. Friendship, Sex and Marriage 22 8 
5. Family 37 17 
6. Social 24 7 
7. Educational 3 47 
8, Vocational 9 


Custom, Morality and Religion 17 
——_~tstom, Morality and Religic 
а, f Total 265 | 
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Item Analysis : 

The items on which three or more experts agreed were 
retained. Thus out of 265 items, only 186 items were found 
to be appropriate for subjecting to item analysis. 


These 186 items were also presented to two oriterion 
groups—one hundred delinquents and one hundred normals of 
both the sexes. The required number of delinquents were taken 
from the certified school for boys and Remand Home for boys 
and girls in Baroda and Remand Home of Ahmedabad, while 
normals were taken from a local high school and college. 

The chi-square test was used for determining the discrim- 
inating index for each item. Following formula was used : 

N(AD- BC)? 
(A+B) (C+D) (A+C) (BED) 


ја = = је 

The items which were significant at -05 level were retained. 
Table number 1 shows the total number of items in the begin- 
ning and the items retained in each area. 


Table 2 : Reliability of the Inventory 


S. No. Method Reliability 
co-efficient 
1. Test-retest .82 
2. Split-half corrected with spearman- :89 
Brown formula 


— ————— ——— 


eliability and Validity : 
_ For determining the reliability of the inventory split-half 


test-retest methods were used. Table number 2 gives the 
reliability co-efficients. The co-efficients of reliability for test- 


O ЧОБРЕЕРЕРГРЛР 


р DP red. by Arya po Foundation Chennai and eGangotri 
Construction and Validation of . 63 


This inventory was correlated with—Vyaktitva Mapan 
Suchi—a personality inventory by Dr. A. S. Patel and *r' was 
found to be .67, on a sample of 70 high school students. 


It was also correlated with a personality inventory by Dr. 
Shanmugham апа 'r' was found to be ·58, on a sample of 51 
college students. 


The attempt was made to correlate the inventory against 
the teacher's estimate of adjastment. For this purpose the rat- 
ings (a copy of rating sheet is given in appendix) on five 
point scale in respect of ten traits was obtained for about 50 
high school students. The correlation of co-efficient between the 
ratings and scores on inventory was -52 which is, no doubt, 
moderately significant. 


Concluding Observation : 


(1) Out of 265 items only 186 items were used for item ana- 
lysis. And finally as а result of statistical analysis only 75 . 
items were retained in the final form. 


(2) The reliability of the present inventory was found to be 
fairly good. 


(3) The present inventory could be used for classifying students 
into well adjusted and poorly adjusted groups only on a 
relative basis. 


Suggestions : 

The present inventory has been developed on a sample of 
only students from Ahmedabad. So an attempt could be made 
to develop it further for use with on a larger representative 
group of students in Gujarat. This would facilitate the use of 
the present inventory. 
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ADJUSTMENT PROBLEMS OF COLLEGE STUDENTS 
AS PERCEIVED BY COLLEGE TEACHERS 
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University School of Psychology, 
Education and Philosophy 
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The specific aspect of the adjustment problems of the 
4 college students selected for presentation in this working paper 
^. was these problems as they were percieved by the College 
Teachers. It is believed that the college teacher can go a long 
"way in helping the student to adjust to the academic psycho- 
logical world that the college. Rather, he is pivotal person 
through whom all programmes to help the college student in 
is matter must be worked. The teacher's perception of the 
justment problems of the college student is, therefore, а very 
mportant factor in motivating the teacher to help the student. 


The method of inquiry adopted here was the open-end | 
iew. In all, 17 college teachers were interviewed in the very | 
that was at the disposal of the author. Six college 
elped to collect the data by conducting the interviews at 


е following three researches were undertaken as a part of 
of the Gujarat Psychological Association, Ahmedabad, to 
Papers on the various aspects of the adjustment problems | 

5 а seminar on the subject jointly sponsored by the | 
‘the В. M. Institute—Editor ; 


Dr. K E Vyas, M иа, Mr. Shailesh 
3 | and. r. R E € 


Digitized by Arya Samaj Foundation Chennai and eGangotri 
Adjusment Problems of . . . 69 


places suitable to the subjects. The instructions to the respondent || 
were ће relates the adjustment problems of the students he has . 
been meeting in his college at they become evident to him in 
the behaviour of these students; that he does not make any attempt 
to infer but simply to dwell upon what is evident to him in the 
student-teacher encounter. A content analysis of the data was 
done to find out the range of problems, their frequency and their 
characteristic qualities. 


Though quite a variety of problems were revealed, they 
were more or less definite and touched upon various aspects 
of the students’ life. These do not lend themselves to any simple 
system of classification. 


There are four factors to be noted in the situation : 

(1) The college (including the teachers and the admini- 
strators) 

(2) The family 

(3) The society 

(4) The peer group. 


A behaviour in a situation may be a problem from the 
point of view of one of these factors but may not be so from the 
point of view of another factor. The student has to encounter 
these four factors, each bringing pressure upon him with its own 
expectations regarding what he should be; how he should behave 
and how he should think. These expectations are the demands 
they make on the student. These demands do not always 
converge. More often than not they are at variance and even 
Opposed to one another. The student often finds himself pulled by 
contradictory, mutually incompatible expectations from them and 
‘is at a loss to know what to do. Не experiences a role conflict. 
We want to find out where the shoe of studentship pinches the 
individual, but we must remember that it is not one shoe 
а number of them, each trying to impose its own shape : 
Standards on the student, and, possibly, each shoe pinches at - 
mere: than one. We may try to interprete the whole situ = 
with the help of a model. 
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Changes are taking place in each of these factors. Due to 

· the processes of growth and maturation, the motivational pattern 
every student is undergoing changes. These are the effects 

of experience both of a permanent nature and of a temporary 


nature. 
| == == ae 
| Society Family 
| м “ \ . 5 
Motivation — Student — Response > Reinforcement — Learning. 


^ N 
Peer group College 


(a) Needs Environmental Behaviour Rewards and Expected 


(b) Goals demands on punishment change in the 
(с) N-achie- the student personality 
vement and 


behaviour of 
the student 


Figure : Model showing the college student and the various forces acting on 
him. Society, Family, Peer group and College are all sources of 
reinforcement. They also make demands on the student, re. his 
behaviour. 

N-Achievement is related to the parental N-achievement 
and motivation pattern, especially that of the father. It is also 
related to the socio-economic status of the family. It plays an 


important role in the student's academic and other achievements. 


. The society is undergoing a change. There are changes: in 
. the family (birth of a new child, change in fathers’ position; 
_ both parents aging, etc.) As the individual grows his peer 
roup also undergone changes. The student has left his school 
ehind and has come to a college and is on the lookout fora 
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à | educational maturity andisopbissication and there is a correpend- 
E | ing change in his behaviors system. But this concept of the 
" | outcome of Jearning is also undergoing change in that he is. 
i | expected to learn different things (knowledge and character 

| qualities). The nature of how and what he learns, expectation 
| about it undergoes change as ће matures. We must also try to 

| find out what communication takes place between the individual 
OU (student) and these environmental factors. With better commu- 
b nication the reinforcement he gets is likely to change. In the 

| absence of communication the individual's perception is different 
| | and reinforcement is actually rot the environmental action 
үн) itself but its rewarding and punishing effects on the individual. | 
D | When we are asking about the adjustment problems of the 
f oil student what we are asking is "Is the student's behaviour in 
nt | conformity with the expectations about him” ? This is from 
-3 the behaviour point of view. We may also ask what are the 
af situational demands among which the student experiences a 
115 conflict and is unable to emit a response which will fulfil all 

| these demands; whether his frustrated. Behaviour in consequ- 
at | ence to frustration is goal-less, often showing immediate, explo- 
0 | sive goals. The adjustment problems are either the situations 
п having conflicting demands or the students reactions which do 
$ | not conform to the expectations about him. 
үп When Confucious was asked “ how should man behave"; 
, he answered “ The king should be a king, the servant should 
ar be a servant, the father should be a father and the son should 
jl be а son." This was based upon a role concept which is now — 
a a current coin in social psychology. But in the times when _ 

Confucious lived, social life was simple and stable and it was 

1° possible to define the roles of social position in clearcut a 
р simple terms. The position is changed to-day. We hav 
h ‘been clear about the very concept of. the student. The ex 


‘tions of the society, thefamily, the peer group and «ће. со 
are neither clear nor consistent with one another. Th 
‘is a member of al] these groups. Hence the importance of t 
all these factors into consideration. 
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From the behaviour point of view, let us see what the 
teacher looks on as a problem. Remember that the teacher ig 
only one element in the complexity of factors called the college 
environment. Here are some of the failures that the college 
student experiences while adjusting to the college world. 


1. Irregularity of class attendance. 


2. Not paying attention in the class as evident from a number 
of cues (e.g. will not use paper and pencil unless something 
is being dictated ). 

Not submitting assignments in time; sometimes not submit- 
ting them altogether. 


о 


4. Does not read classical ог good text-books prescribed in 
the courses or suggested by the teacher. 


5. Does not come to the class prepared, so that he gives no 
positive response in the class. 


6. Does not go to the library, does not issue library card 
(often for years ). 


7. Whatever he reads consists of novels, short stories, popu 
lar magazines, guides, ‘ made-easy’ type of books. 


8. Demands notes in the class. If teachers recommended books, 
asks for small size books only. 


9. Does not know the course of study, the syllabi and the 
books prescribed by the University. [ 
10. Puts whole stake on the examination (а) whenever the teacher 
ae _ teaches something that does not appear in the made-easy | 
Са; ks he has read, ог the Gujarati book he lays hands upon, - 
e asks whether it is meant for the examination, (b) he | 
splays examination anxiety, (с) does not study regularly. 
jat ver he studies is done seriously but it is of the | 
reading his notes obtained from somebody, usu | 


| 

| 

| 
| 

| 

| 

| 

| 

| 


e demanding regularit 
ting. eterose tr: 
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13. Often demands ready questions and answers from the teacher. 
14. Does not seek opportunity to meet the teacher outside 
class-room, does not ask for guidance, tries to avoid the || 
teacher. 
15. On the whole displays a tendency to avoid strenuous work. | 


16. Does not pay fees in time. 


When the teacher does not see any of the above behaviours 
in any particular student, for him, the student has no problem. 
He rarely goes out to the student to inquire about his well- 
being unless he has some such evidence as above. 


Almost every teacher interviewed talked about the low 
motivation or lack of motivation in the student. 

(а) Need: Does he need the education that is being imparted 
in the colleges ? Is he conscious of the need ? In what 
way is he conscious of the need ? 

(5) Goals (closely connected with needs): What are the 
objectives or goals of the student : How clearly are 
they formulated ? How rational are they ? How do 
they relate with his capacity (his actual achievement 


possibilities ) ? 

(c) N-achievement : 
Does the student evince need for achievement ? How 
strong is it ? Does he have a realistic perception of 
himself and his goals? What social, especially family 
influences, shape his need-achievement motive ? 


These three motivational factors are importantly affected 
by the individual's experiences, the environmental. encounter and 
the results thereof. Need-achievement is educable and is labile, | 
being more susceptible to the environmental influences. 5 

Our society has grown very complex. It is a wider envi- - 
ronment in which the family, the college or formal educatio: den 
System and the peer group breathe. Thus social influences co 
to bear upon the individual through these three agencie 
addition to these, the current happenings in the society 


aridwar 
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also affect the student. He does not remain one degree remo. 
ved from the society, connected with it only through the family 
and other groups. Especialy the later adolescence, the college 
student, is on the threshold of becoming a member of the society, 
outgrowing the deoendence of the childhood stage. 


We need not dilate on the three factors of the family, 
the peer group and the college. Suffice it to say that these are 
the three important reinforcing systems in the student’s life. 
There is a sort of competition among them. Whose rewards, 
and punishments have a greater weight in shaping the behavi- 
our of the student ? The teacher’s expressions on this point show 
that the college as a system of rewards and punishment falls 
weaker than the other two though the concept of studentship 
implies primacy of the college reward-punishment structure. 


Apathy from family leaves large gap which is filled in by the 
peer group. 


The student who is found to visit the library more often 
than other students is called ale (book worm). The student 
who is found to do serious reading is jeered at for doing effort 
where there is no need. A large section of students finds passing 
university examinations an easy affair, once they are in possession 
of good notes from a teacher who is expected to be their exa- 
miner (he may not be from their own college). There was a 
time when the students used to rush for attending | 
scholarly professors, to whichever college they belonged To-day 

€ is а mad rush for notes. There is an intercollegiate 
exchange of notes. The paradox is that in spite of this feeling in 
the student about the easiness of passing examinations, examina- 
tion anxiety is on the increase. Examinations have ceased to 
id any affort from the student except memorization which 
dentical with learning for the student. Thirty years 

er heard any complaint about 

The teachers emphasized unders 
; much information. 


ectures of 


the question-papers 
tanding rather than 
The student did make a w 


IB. 
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: | 
jf a paper were hard. To-day the distinction has obliterated | 
and the concept of learning has undergone a change. This is | 
mainly due to the failure of examinations. We must disting- | 
uish between the limitations of essay type examination as an | 
evaluating instrument and the implementation of this evaluating | 
instrument. We see greater defects in the latter rather than the | 
former. | 


Having analysed (this analysis presented here is avowedly 
inadequite; in so short span of time more cannot be done) the | 
situation we hive to consider in what way the student can be | 
һе]ред. | 
(1) See the ways and means of getting the student well 

motivated. (No use blaming each other and passing 

the buck .) 

(2) Develop the students’ perception of his needs and рег- 
ception of college education as mode satisfying his 
needs. Help him to have realistic perspective. 

(3) Goals : What goals does he have and does he deve- 
lop ? Are these goals realistic ? Are these goals mean- 
ingful to him ? Help him develop meaningful goals. 


(4) Need-achievement : This is where the teacher can 
play his role. The Teacher's personal achievement and 
his personal contact with the students are very import- 
ant for this. One teacher remarked— 


“asg а aad чам 3, AN Carella ыч Феб wa @ аз 
lat WA Bua Xa B?” 


Such a teacher is taken as an ideal. Occasional pep-talks 
and examples, giving adequate and appropriate work assignmen 
and reference material, etc., are some of the ways to mot 
the student to do work. The teacher and the college ca 
use the rewards and punishment system they wield to d 
his N-achievement, which the student lacks. 
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THE PROBLEM OF ADJUSTMENT OF HOSTEL STUDENTS 


Козом К. Внатт 


University School of Psychology, Education & Philosophy 
Gujarat University, Ahmedabad-9 


When one selects any limited field from a greater universe 
and tries to concentrate upon its specific effect on a given 
variable, one has to be very careful to see that the relationship 
he wants to find out is really free from artifacts. It is speci- 
fically for this reason that one has to be very cautious in 
discussing the problem of adjustment of only the hostel students 


because these very problems may be prevalent among other 
\ students as well. 


j The usual method to meet this difficulty would be the 
/ selection of two matched groups—one of hostelites and the other 
of non-hostelites, give them a questionnaire containing an exhaust- 
ive list of problems and compare the results. The problems 
on which the Hostelites differ significantly from the other group 
| may be considered as those belonging to hostel group. There 
two limitations of this method. The results obtained are 
descriptive; опе cannot go beyond the obtained facts 
xplain as to why do they exist. Secondly, because of the 
onnaire method, very large sample is required to substantiate 
3 alts and the validity is still doubtful. It was to overcome 
| the first problem that a different method was selected, 
ethod of ‘semi-structured interview’. Only the hostel 
[еп intensively interviewed. They were informed from 
the Reet ing that they had to concentrate only on those 

blems - they thought were associated with their hostel 
Ы € description, they were also encourag 
what they thought to be 


о им 


 Iequirements. He also expects prompt ser 
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Similarly, the rectors were interviewed to find out what 
they considered to be the factors responsible for the hostel 
indiscipline. 

Out of the collected information it was possible to classify 
the problems in the following groups : 

(1) Food problems. 

(2) Problems of room accommodation. 


(3) Problems pertaining to general physical requirement, 
і.е., water, bath-rooms, fan, light, etc. 


(4) Problems of group adjustment. 

(5) Problems of conflict with the authorities, i.e., managing 

or {һе governing body. 

When an attempt was made to analyse the possible reasons 
for them, surprisingly it was discovered that the problems of 
conflict between the student body and the management occupied 
the central position. All other problems were either direct or 
indirect repurcussions of them. In this paper, therefore, an attempt 
has been made to understand тоге closely this central area 
of conflict. 


Let us first look at this problem from the student's point 
of view. What makes them revolt against the authorities ? What 
do they expect from them but do not get? What is actually 
wrong in what they get ? To answer this question consider the 
position of the authority from the view point that the growing 
boy of 17 or 18 onwards. He has left his family, has experienced - 


the first joy of independence and would like to experiment with 


it to find out its adequate place іп life. This does not mean that — 
he does not require guidance or an affectionate source of securi j 
At this stage, however, the idea of guidance does not mea 
day to day checking over minor routine work asto whether 


al! the hostel rules religiously. This is just insulting. Fo hir 
the major problems are the food problems, the problems | 
accommodation and the adequate provision of bas 2 
nal 


tention if he is sick, or is having | s tud: ifficulties. 
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All this falls within the field of the rector as the student would 
expect. Instead what he receives is completely ап impersonal, 
tigid strict authoritarian attitude which seems to enforce the 
hostel rules blindly and rigidly. As a result the students have 
the following problems in maintaining discipline : 


(1) They do not understand the significance of some of the 
rules which they have to obey blindly and therefore 
blind obedience is not tolerated for a large time. 

(2) They do not get ego involved in the enforcement of 


the rules because they are never consulted in their 
framing. 


(3) There is no modificationas per their requirement. This 
gradually leads to the feeling of hostility. 


| 
| 
| 
| 
| 
| 
| 
| 


When we switch over to Фе Rector’s point of view we 
face a different situation. He is appointed by the College or 
Hostel authorities to manage within the lowest cost. Mostly 


he is a Professor and the hostel administrition is an additional 
burden for him. 


If the number of students is limited, there is not much 
trouble, but when the number exceeds beyond 100 the administra- 
tion becomes a full-time job for which he has neither time nor 
energy. Over and above this, he is not fully authorized to 
manage as he seems fit; he is liable to be questioned by the 
Hostel management on any point they please. He has to get 
sanction from the higher authorities to introduce as small an 
equipment as an additional point of light or an additional table 
and chair. Generally this sanction is not granted or it takes 
such a long time that when given, it has mostly lost its 
igni ance. From the student's point of view, therefore, he 15 
т inefficient or a party to the higher authorities. As 4 
ut, within a very short time he loses students respect. His | 
Very delicate. He can see their problems but cannot | 


—_— 


| 
| 
| 
| 
| 
| 
| 
| 
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the rules just because the management wants Не can't take 
personal interest in the students because their number is very 
big, their problems are beyond his to solve and he is already 
busy with some other work 


Is there any solution to this problem ? If not complete, at 
least partial solution is possible. 


(1) The rules pertaining to internal discipline should be 
framed in consultation with the students so that they 
know their significance and will obey with respect 
because they are ego-involved. 


(2) The teaching work for the Rector should be lightened 
so that he can devote more time among the hostel 
students. 


(3) There can be some kind of training for the Rector as 
to how he can guide the students about their study 
problems, financial probiems, personal problems, etc. 
This does not mean he should be an expert in all; 
rather he should know where to direct the student when 
he is in trouble. 


(4 


~ 


Introduction of some personal touch may help a lot 
in relieving the tension; to take personal interest in 
the students, to inquire about their study, their interests, 
their health and also to show concern and readiness 
to help when they are in trouble would definitely place 
the Rector from “their” side to “our” side. 


x 
^ 


~ 
сл 
~x 


After all this if there are still some defaulters, then. 
they should be seriously handled. Rules are for o 
vation and once established they should be follo id 
strictly. This enforcement will reveal the meaning п 
significance of discipline and order will be a matte 
of common expectation. For this he can take 
of senior students This delegation will be dou 
Students p be beiten handled y steden 
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PROBLEMS OF COLLEGE STUDENTS AS EXPERIENCED BY 
THEIR PARENTS* 


Prin. A. H. I. Vora 
Ahmedabad Arts College, Ahmedabad 


The survey was of a very preliminary nature. As there is 
no check-list for such a survey available in Gujarati, we decid- 
ed to conduct open-end interviews. However, for the guidance 
of the interviewers certain reference areas were suggested. They 
were as under : 


1. Educational problems 
2. Inter Personal problems 
3. Economic problems 

4. Habit problems 

5. Health problems 

6. Cultural problems. 


“Members of the research team visited parents (guardians 
parents are not there) of various areas of Ahmedabad 
In all they met 26 parents, who were from different socio- 
“eco omic strata. The reason for selecting parents of different 
religious and castes and with varying incomes was not to inquire 
€ stratavise problem distribution, but to collect problems _ 
о rious viewpoints. And it can be observed from the | 

a А м general Nuus that each area of 9 
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Taste 1 
General Distribution (total 26) 


Educational Inter- Economic Нађи Health Cultural Problems 
problems personal problems problems problems problems пої covered 


problems under 
: items 1 to 6 
E 20 23 80.87 23 iG 21 1 


At first glance table suggests that the parents had a very 
good idea about the problems of their wards. But that was 
not so. Their first answer was ‘‘ We have no idea about their 
problems.” And the interviewers had to try hard by suggesting 
problems areas. The parents then tried to dig out from their 
memories. In doing so they many times mixed their own probl- 
ems in connection with their wards with the problems of 
their wards. 


It was felt by the interviewers that sometimes parents 
projected problems on other families. But without further check- 
ing it is hard to find out whether such projection is actually 
there or not. For instance, regarding economic problem a 
parent said that parents are ready to spend, but as a general 
Statement he complained about the decline in the moral cha- 
racter of girls saying that girls sacrificed their character to get 
fashionable clothes. 


Now let us have a glance over the general distribution. 
20 out of 25 parents reported about the educational problems 
of their wards. The score would have been highest (25) had 
all the five muslim parents visited by a muslim interviewer à 
Bot reported that none of their wards had any educational _ 


problem at all. 54 


Health problems are the leastreported. In other areas 
Score is high, suggesting that much has to be done in helping 
the college students to overcome their problems. 
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The lone problem not covered under the items 1 to 6 is 
about neighbours, i.e. they are suspitious and jealous and that | 
they are not well-behaved. It is not included in the interpersonal | 
problems in the table because we missed that area when we | 
first thought about sub-items of that area. So now let us go to 
the scores of the sub-items under each area. | 


Taste П 


Distribution of Educational Problems (Total 20) 


College College Library Problem Problem Problem 

Building timing and facilities with with with teaching | 

Location time table teachers syllabus method с 
б 10 б 17 7 5 


| 
| 
| 
| 
It can be observed that the highest score is about the | = 
problems with teachers, The Problems are mainly as under: 
Teachers do not mix with students | 
. They do not give proper guidance | 


. They are not welversed in their subject 


Ло 
2 
3 
4. They are irregular in engaging their classes 
5. Their personality is not one commending respect 
6. Their moral conduct is not inspiring 

7 


· They are jealous with oneanother, and so on. 


The next highest score is about college timings and time 
tables. It was reported that non-service students of Arts and 


. Commerce Faculties find it hard to pass time because of morn- 
ing timings. 


_ Some parents reported about the complaints by their wards 
_ about the locality in which their colleges were situated, Some | 


for this reason had to 80 to far off colleges, They also found | 
college buildings uninspiring, ; 
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The main problem about the teaching method was the 
prevalent practice of giving notes. Bright students complain 
that they do not get much by this method, while others com- 
plain about some teachers not giving notes. The complaint about 
syllabus was that they were not useful in life. 


Some parents reported or either teachers or the management 
being. business minded. 


(2) Problems regarding interpersonal relations. 
E | "TasrE III 


hing | Distribution of interpersonal problems (total 23) 


=> Problems with Friendship Problems about Spouse choice 
parents and problems the other sex problems 
relatives 


| 13 11 8 13 


It can be observed that the highest score is in the columns 
1 and 4 which are overlapping to a certain extent. Rivalry by 
brothers and sisters and authoritative nature of elders are main 
problems regarding family relations. In some families conflicts 
take place in connection with mate selection. There are comp- 
| laints about elder brother staying apart not helping younger 
| brother and sisters. 


Relations with friends were complained to be of a super- 
ficial nature. Excessive competition and jealously was reported 
between friends. It was also found that friends try to show 
off even among themselves. Another complaint was that due 
to circumstances the friend-circle went on changing. 


rds | Regarding problems about the other sex some parents re- 
y Ported that girls felt that the boys expected much from them 
n 


Sven in the first stages of acquaintance. Boys complain about | 
family and culture not allowing them freedom in developing 
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relations with the other sex, and that there were no such op. | 
portunities in the society. However a Christian parent reported | 
nil on this score. | 


Taste IV 


Distribution of Economic Problems ( Total 22) 


——— 


Problems of Problem of Problem of pocket 
paying fees purchasing Books expenses 
— | 


20 20 17 | 


The high scores in this table indicate the general poverty 
of our country. Some of the parents belonged to higher middle | 
class group, and yet this was the result. An important compla- 
int was that the colleges demand fees to be paid in the first 
week of the term. Students are allured to costly habits and the 
pocket allowance is meager in comparison. 


(4) Habit Problems : 


Tastre V 
Distribution of Habit Problems ( Total 23) 


>ш E 


Problems regarding Problems regarding Problems regarding Leisure 


food habits dress habits smoking time 
problems 
cop cC ett Se ae 

13 18 3 19 
ee, Sa 


_ The main activity in which the students indulge during 
le sure hours is going to movies. This leads to conflicts 
with parents for economic and other reasons. Absence of interest 


reading, but parents insist on reading text-books. ОШ | 
lents complain of mothers asking help in house-work. Some | 
ents complain over the absence of playground facilities: | 
nt Jistening of radio songs has its own problems. Gossip- 
ering is the «only activity left for them, which 


| 
{ 
| 
| 
| 
| 
| 
| 
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Dress habit problems are mainly economical. Parents gene- 
rally do not object to wearing fashionable clothes, if they can 
afford. The case of food habit problems is little different. 
Besides the general social taboo on non-vegetarian foods, students 
have to face problems arising out of parent’s insistance for. 
nutritive rather than tasty food items. Jain students face con- 
flict when freinds offer items having potato as an ingredient. 


Smoking is not reported to be a major problem and due 
to prohibition in the state nothing could be asked about drinking. 


(5) Health Problems: 


Taste VI 
Distribution of Health Problems ( Total 16) 


Problems about bodily weakness Problems about moody nature and 
concentration 


14 11 


Besides general bodily weakness, problems regarding reading 
and sleeping irregularities were reported. Some parents complain- 
ed that their wards found difficulty in concentrating while read- 
ing or while attending class room lectures. Some students were 
suffering from headache or bronchites. Two parents reported 
that their wards felt insecure and worried about their future. - 
As only two sub-items (Physical and mental) were suggested 
to the interviewers they did not inquire specifically about vari- 


ous possible health problems. We feel we could have done better 
in this area, : i 


(6) Cultural Problem : 
Taste VII 
Distribution of Cultural Problems (Total 21) 


Problems regarding Social Customs 


Problems regarding religion 
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It was reported that many students believe in God and offer 
prayers during examination days. They need some superior 
powers for help, but at the same time they do not like religious 
ceremonies. Problems arising out of the demands by social 
customs are not too numerous though not too little in number, 
They are exactly half-13 cases out of 26 parents visited. But 
as the number of parents visited is too small as compared to lacs 
of parents whose wards go to college, nothing specific could be 
said about the prevalance or other wise of a certain problem. 


Conclusion : This survey of ours should not be taken as 
anything more than that of an exploratory nature, which even 
it may not be. Yet it provides us with a broad outline of areas 
in which further research should be undertaken. Moreover as one 
of the aims of the seminar is to make Government, University 
teachers and parents conscious about doing something in this 
field, this survey, in so far as it had made eight teachers and 


twenty-six parents conscious about them, it can be said to be 
anything but useless. 


Still we repeat certain problems that could be suggested. 
One that the students are not satisfied with their teachers, two 
that they find no interesting and constructive activities to fill 
their leisure gap, three that they do not like taboos on boy- 
girl relationship, four that they need financial help, five that 
they find that education is not linked with life and sixth that 
they confused religion with ceremonies. Moreover, the survey 
suggests that students have many-sided problems and hence а 
councelling centre in each college is the cry of the day. For 
those interested in psycological research this is a barran field. 
By their research they will do yomen service to the students, 
because it is only through this that society at large can be 
made aware of its duty towards students. 
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AN INQUIRY INTO THE ADJUSTMENT PROBLEMS OF GIRLS | 
STUDENTS | 


Mrs. СнАЕйгАТА H. BADAMI | 


Summary 


The purpose of the present inquiry was to study various kinds of 
= adjustment of adjustment problems faced by girls students in girls 
and mixed Arts and Science colleges in the city of Ahmedabad. 
The required sample of two hundred girls students was taken from 
three mixed and two girls colleges. The student problem inventory 
developed by Dr. H. D. Badami for Gujarati speaking population 
was administered. Each inventory was scored out. Necessary tabu- 
lations were done and statistical procedures were carried out for 
studying the differences and similarities. - 


Introduction 

It is more or less agreed byall the persons either engaged 

in education or connected with it,.that the various educational 
programmes must include guidance and counselling activitiesto 
resolve the problems, worries, anxieties, and fears—real or im 
ginary—faced by the students. The student's mind seriously 
preoccupied with some problems will counteract the entire effort 

- for reconstructing or educating youth. In view of this, the pre- 
E sent inquiry was attempted to study adjustment problems faced | 
__Бу girls students in only girls colleges and mixed colleges. 
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observations, impressions and hearsay sometimes block our way 
to the proper understanding. 


Procedure 

Sample 
A sample of 200 girls students was drawn from two girls 
colleges and four mixed colleges situated in the approximately 
same area of the Ahmedabad city. 
A sample of 100 students from the girls colleges was select- 
ed from Pre-University and second year degree classes of both 
the faculties —Arts & Science. In case of mixed colleges an avail- 
able sample of 100 students was taken from pre-University and 
second year degree classes of both the faculties. 


Data 


The dati was collected through the questionnaire method. 
The groups in various colleges were personally approached and 
inventory was administered. 


Treatment of the data 


All the inventories were scored out individually and frequ- 
ency of each item marked by the group was calculated. For 
facilitating the comparison of the problem load in each area 
between various subgroups, standard score was calculated with 
the help of the following formula. 


Obtained score of each sub-group у. 100 * 
Possible score for the sub-group 


'The count of most frequently marked problems by different 
groups was calculated. 


Description of the tool used 


The student problem inventory was carefully prepared on the 
basis of information collected from various sources such as free — 


Writing of the problems by the students themselves, inter-viewing 
ae а 


* The formula was adopted from the report on adjustment | inventory 


for College students, M, S. University of Baroda. A $ 


ge ГУ 
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students for discussing their problems and relevant literature 
on students problems. Itis a self-administering inventory. 


The inventory consists of 265 statements of different pro- 
blems covering various aspects of students’ life. They have been | 
classified into nine different areas. In some areas problems | 
overlap considerably. The table number 1 gives the areawise | 
distribution of the items included in the inventory. 


Taste 1 


| 
Classification of the items included in the inventory | 


Sr. Area Total items 
No. 
1 Physical Health and Fitness (РНЕ) 20 3 
2 Self and Self Image ( SSI ) 73 
3 Economic and Material Facilities (EMF) 16 = 
4 Friendship, Sex and Marriage (FSM) 22 
5 Family ( Fam. ) 37 
6 Social ( Soc. ) 24 
7 Educational (Еди. ) 27 
8 Vocational ( Voc. ) 9 
9 Custom, Morality and Religion (СМЕ) 17 
Total 265 


The scoring of the inventory is simple. An individual's 
score is the number of problems he has marked. At the end of 
the inventory, there is an open entry, where a student may 


write any other problems not included in the inventory but 
which bother him. 


Results and dicsussions 


Table number 2 indicates that the Arts group tends t0 | 
Score higher than the Science group in certain areas, i.e., Phy | 

al Health and Fitness, Economic and Material Facilities | 
ndship, Sex and Marriage, Family, Education and Voca 
while low in the rest of the areas ie., Self and Self-Image 
‘Social (9-63). Both score equally in the area of Custo 
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Morality-Religion. The comparison of scores of the Arts group 
and the Science group with the scores of the entire group also 
brings out that the Arts group scores consistently higher in all 
areas except the areas of Self and Self-Image and Social, while 
| the Science group scores low in all the areas except two areas- 
| Self and Self-Image and Social. 


d 


MZ T Tu 0-2. 


Тлвік 2 


The scores of the entire group compared with arts 
and Science group 


| 

| 

| 

| 

| 

|o as 

| Sr. Areas Entire Arts Science 
| 


No. group group group 
1. Physical Health and Fitness 14-08 14-56 13-59 
2. Self and Self Image 13-73 12-89 14-28 


3. Economic and Material 05-02 05-70 04-33 
Facilities 


4. Friendship, Sex and Marriage 04-80 06-14 03-44 
E. 5. Family 04-55 05-20 03-88 
E 6. Social 10.26 09-63 10-90 
s 7. Educational 13-68 13-78 13-58 
f 8. Vocational 12-02 17.78 06-12 
9 


- Custom, Morality and Religion 10-27 10.41 10.41 
These observed differences may be due to financial diffi- - 
culties, lack of vocational goal or career-orientation, and com- - 
Paratively more leisure hours at the disposal of the Arts group. 
Some girls join the ANS Colleges simply because they have noth g 


ёаѕу pass- dove to better job or to increase the degree v eir. 
Martiagibility. While the science group is more career: x 


hey face hardest competition and as such they 
. Motivated, 
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Table number 3 reveals that the Pre-University group has 
consistently scored lower in comparison to the entire group, 
while the Second Year degree group uninterruptedly scores 
higher in all the areas of life experiences. The obtained differe- 
nces may be partly due to the consciousness and recognition 
of problems in different areas by the Second Year degree group. 
Further, they are mature and realize and gain perspective of 
adult role and difficulties in fulfilling it. At this stage they try 
to be more independent individual. This may help them to be 
more conscious of their problems. 


Taste 3 


The scores of the entire group compared with the groups 
of Pre-University and Second Year degree classes 


Sr. Areas Entire Pre-Uni. Second 

No. group group Year group 
l.. Physical Health and Fitness 14-08 11.61 17-11 
2. Ѕе and Self Image 13:73 11-76 16.15 
3. Economic апа Material Facilities 05-02 04-38 05.81 
4. Friendship, Sex and Marriage 04-80 03:13 06-85 
5. Family 04-55 03.07 0б. 36 
6. Social 10.26 09.15 11.62 
7. Educational 13-68 11-38 16:51 
8. Vocational 12-62 09:32 15384 
9. Custom, Morality and Religion 10-27 08.50 12-43 


It is observed from the table number 4, that the group 
coming from ladies’ colleges, irrespective of levels and faculties, 
tends to score higher in areas such as Physical Health and 
Fitness, Economic and Materia] Facilities, Family, Education, 
Vocational and Custom-Morality and Religion, while the group 
coming from the mixed colleges scores higher in the areas-Self 
and Self-Image, Friendship, Sex-Marriage and Social. 


These variations could be tentatively explained by thé 


5 general hypothesis that the group of the mixed colleges may | 
. experience more problems in regard to Self and Self-Image) 


CC-0. In Public Domain. Gurukul Капап Collection, Haridwar 


| 
| 
| 
| 
| 


] Digitized by Arya Samaj Foundation Chennai and eGangotri 


ya | Ап inguiry into the adjustment prablems of girls students 93 


| Friendship-Sex-Marriage, and Society because of the prescence 
Бо | of the opposite sex. The group of the ladies colleges may 


S experience more problems in relation to Family, Custom-Morality- 
a- 
a TABLE 4 
» 3i The scores of the entire group compared with the groups 
m of Ladies and mixed colleges 
у | Sr. Area Entire Ladies Mixed 
е | Мо. group college college 
| group group 
| 1. Physical Health and Fitness 15-08 14-95 12-91 
| 2. Self and Self Image 13-73 12-57 15-31 
X | 3. Economicand Material Facilities 05.02 06-11 03.54 
E 4. Friendship, Sex and Marriage 04-80 03-40 06:72 
E 5. Family 04-55 04-78 04-23 
up | 6. Social 10-26 08-61 12-50 
"m | 7. Educational 13-68 14-17 13.15 
5 8. Vocational 12-02 15-51 07-30 
1 9. Custom, Morality and Religion 10-27 10-66 09.74 
5 Religion because of the conservative elements found in the 
6 


colleges and in their family set-ups. Generally, traditionally 
minded parents select to send their daughters to girls’ 
colleges only. 


Table number 5 shows the comparison of scores between 
different sub-groups. Any attempted explanations ОЁ the observ- 
ed variations would be arbitrary and impressionistic in nature. 
Anyway, it would be interesting to observe various trends bet- 
ween the different sub-groups in respect to various areas of life 
€xperiences 


Besides the consideration of scores in each areas between 
the different sub-groups. the first ten problems most frequently 
Marked by the entire group, and the comparison of the first | 
five problems most frequently marked by the group of ladies — 


Colleges and the group of mixed colleges would be worth men-- = 
tioning, s 
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Table number 6, reads the first ten problems are most 
frequently marked by the entire group. This reveals that the 
entire group has more problems regarding Self ( Problems nos. 
3, 4 and 9) and Education ( Problems nos. 2, 6 and 10) while 
few in Social (Problems nos. 5 and 7) and Physical Health and 
Fitness (Problems no. 1 and 8). 


TABLE 6 


First ten problems most frequently marked 
by the entire group 


E ——M— 


| 
| 
| 


per cent of 
Rank Statement of problem group тат- 
king i 
1, I am loosing hair 84-437 
2. I want to improve my English 63-00% 
3 Iam unable to бо something good as desired 54-18% 
4, 


I am unable to bear even slightest scolding 47:25 7 


I am unable to get up when desired 47-257 
3. I do not know how to say ‘No’ without 38-43 7 


injuring others feelings 


6. I am unable to speak before the class 36:54 # 

I am unable to follow lectures in English 36-54 7 
7. 1 do not know how to deal with proud people 35-91% 
8. I catch cold easily 35.28% 
9. І need some one for proper guidance 34-65 7 


I am unable to read at night 


10. I am afraid of examination 
cu ae 


The comparison of first five problems most frequently ma k ed | 
by the group of ladies' colleges and mixed colleges ( Tablen 
7) indicates that the four problems are common to E 
. SIOUps except in ranking in terms of frequency. With re 
2 € remaining problem they differ. The group of ladie 
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| 
First five probles frequently marked by group of | 
Ladies and Mixed colleges | 


Rank Percent of marking ii | 
Sr. Statement of problem BER Grouper А po» О | 
N. colleges college college colleges | 
1. I am loosing hair 1 2 87.807 64-077 | 
2. I wanttoimprovemy 2 1 82 - 847 78:97% | 
English 
3. Iam unable to do some- 3 + 53-417 55:13% 
thing good as desired 
4. Iamunableto follow 4 - 49.057 55-05% 


in English lectures 


5. Iam unable to get up 5 5 47 -96% 50-667, 
when desired 
6. Iamtoo much emotional. — 3 = 62-587 


——— M n по он 
stated that they are unable to follow lectures in English, while 


the group of mixed colleges expressed that they are much emo- 
tional. 


Conclusions ; 


Following are some of the broad conclusions based on the 

specific sample and the particular method of approach used : 

(1) It is observed that the entire group has more problems 
in respect to their Health, Self Education and less in 
respect of their Friends and the like. 

(2) The Arts group has expressd more concern in the areas | 
of Health, Economics, Friendship-Sex-Marriage, Family» | 
Education, and Vocation, while the science group has | 
expressed less concern regarding Self and Society. | 

(3) There are differences between the groups of girls | 
colleges and mixed colleges in problem load, in most 
of the areas of life experiences except one Family. | 
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University group and the Second Year degree group 
Bey reveals that the former has consistently score lower in 
almost all areas. 


| - (4) The comparision of problem loads between the Pre- 
| 
| 


Ip of | 
ed | (5) The first ten problems most frequently marked by the 
2 | entire group more or less indicates the same general 
77 | trend in problem loads in various areas observed in 
7% | case of the entire group. 

| (6) The comparison of the first five problems most frequ- 
зу ently marked by the group of ladies’ colleges and the 


group of mixed colleges indicates that approximately 
they have similar problems. 


(7) The various problems most frequently marked by the 
different groups in various areas of life experiences 
suggest the urgent need of the guidance services. 


Limitations of the Inquiry : Б 
(1) Because of the various administrative difficulties expressed 
by the colleges, the inventory was administered to thé 
available groups. The present author -could | not 
randomly select the required sample. 

(2) The problems enumerated in the present paper were 
faced by the group of girls students at a particular 
time. They may change with time and from one 
situation to another. ee н 

(3) The present inquiry reflects anon dc problems as ier 
ceived and felt by the group of girls students. There- 
fore, it is clear that a particular problem or set of 
problems may not appear to be so to other persons. _ 


(4) The explanations offered here are purely arbitrary апа 
impressionistic in nature. 
Implications : 


(1) The present inquiry may give a new insite in 
standing the various problems faced by ш шше 
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to the Educationists, Psychologists, Administrators, 
Parents and the Community. 

(2) Some of the findings suggest the urgent need for guid. 
ance in various aspects of life experiences. 


Suggestions : 


(1) Anattempt could be made to study the causative aspects 
of various problems presented in the present inquiry. 


(2) An extensive survey could be undertaken to study the 
nature and types of problems faced by boys and girls 
at various socio-cultural and socio-economic strata and 
at different educational levels. 
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ON A COMPOUND DISCRETE DISTRIBUTION USEFUL 
IN THE THEORY OF ACCIDENT PRONENESS 
by 
С. С. Кнаткг and М. C. Jarswar 
Gujarat University,  Ahmedabad-9 (India) 


1. Introduction 


Bhattacharya and Holla (1965) have obtained a new 
compound discrete distribution by compounding a Poisson 
distribution with a prior uniform distribution with lower range 
positive. The authors point out that such a distribution can 
be used safely in the theory of accident proneness. It is also 
pointed out by them that the posterior distribution of the 
parameter of a Poisson variate is a truncated gamma. We 
generalise this compound distribution by considering the prior 
distribution of the parameter involved in the Poisson one as _ 


that of the sum of n independent rectangular variates such that - 


the lower range of the sum of the variates is positive. Su 1 
compound distribution сап be used in the theory of acci 
Proneness, the parameter of a Poisson being inflated 
number of characteristics. It is shown that the posterio 
distribution of the parameter of the Poisson distributi 
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2. Derivation of a Compound Distribution and its 
Statistical Properties 


Let X be a Poisson variate with a probability distribution 
given by 


Р(Хәх| N= )=(e \®)/х\ for x=0, 1, 2; .. (1) 
where А59 Ла їз а random variate and Avs are in 
і] 


dependent random variates having the density functions 


(Bea) =- for &< м< 8, 
nin) =4 (2) 


et otherwise 
with 0,0. 
Before obtaining the probability distribution of x, we obtain 


4 i { п . 
the distribution A =È ~ Let fn(r) be the density function 


30: : АН т ў 
of the variate 2 An then it is easy to see that the density 


fon i : 3 
x ünction of A can be obtained from the recurrence relation 


= со 


=f fai (x—t) g (ғ) 4 CM en(a =t) а 


Е i-a, E 
О) (вај OP hs (уд cou (7 
270 SS m Ва of | „> ЗВ 


отаіп. Gurukul Kangri Collection, Haridwar 


Digitized by Arya Samaj Foundation Chennai апа eGangotri 
ya | On a Compound Discrete Distribution Useful in.. 101 


With the help of the above relation, it is easy to see 
that for п=2, 


N.. 1/( Ba— а for а +, а A «a +8, 


(В: +В: А)/( В;—@;)(В,—,) for à, + В,< хе 8,6; 


| | (ан mPa- da) (Ba ca) foro, t сл A 
1 
| otherwise, .. (4) 


provided ( 8,— 05) > (В:—а,), and for n=3, either 


| ( 
À—404— 04— а) 
2B, - o.) (See for да аза <0, tastB; 


(B1—4) + À—04—B; – 03 
2(В,—0,) (8з—0з) (8-05) (8-0%) 
for а, + 04 81 < AKA 86, + ds 


(Bit В-аз л )? 


| БОТ 2 (B-a) (Bia) (89а) 
for &1+B2+0s< у < а, а, +8 
1 (х= (X — 24-05-83) (Bi + В,-Еа;— №)? х)? 
| ае Е 
л(л)= ) for а, +42+B3 < X< Bı + B; + ds 
| (Х—<4— —аз )? 
ELE ELIT TE) (mE a) )(В—аз) 
E for we 
Uu ыу Bs c Ba-- d — 
"2(B-a)(Bs-2) * (8,70) DES 


for 8, 0 + 834 х « аз+ 82+ Bs : ; 


(Pit f fs 2} 


2(Bi-a ) (Bs— 5) 
LECT fos a, + By Pe 


0 otherwise, 


) 
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provided (Bs— оз) > (6,—а,) > (Bı— 4) and 
(Bs— 03 )&(85—0; )+( Bi— ai ) ог 


(X—4, — 0—93)? 
2 (B,— 1) (22—02) ( 85— 05) 
for G44- At 05 & X < 0-0 4- B, 
EN) c тааст) 
2 (8,—02) (Bs-as) | (B2— 92) (Bs — оз) 
for a+ as +B: « Sdi + foto; 
od i let је o — 
(85-05) 2 (8:-0,) (3—0) ( 83—0) 
for d4-- B,4-03 $ S + Bota; 


for B; Bo < ^ < 24-05 B 


(A—0,—0,— В) ERAN 
81— Gy ) (B2— 65) ( 85 оз) 


for да а, + Bs « Bi +028 


(Bi-a) (8: +Вә+@,— л) 
2(82—42) (B3= 03) ` (8,—а,) (@з— 0з). 


for В. аг Bs «ou 810 | 


(8; +6,+65— )? E 
Baa) (hoa) (aca Bsa) °° ELM 1 


otherwise 


ya | 


Ja 


33 


3s А -1 n-l T. '! \ 
| cien п (aa | СА (—1)/( j 2 t 
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provided (835—905) > (Ba—a,) > (81-4) and (Вз—0з) > (B2— 42) 
+(8:—4 ) Now the compound distribution of X when n=2 
can be given by 


Bi+Be 
Р; (X=*/Bry Bo Фа, ф)= f Р(Х=хјл =\)Л(х\)ау\. 
Cit 4 


( (81+ 2) Y (x, 81-- 83) — (t +82) Y 
n Een ^ (8; uma (оваа) 
1 2 X, Qi TA) — (2 + 1,81 + 
Р, (4 = х/61, Ba ‚04, 05) = ap ll (х+1, да + Be) 
+1 (x+1, 6 Ра )—7 (x $1, а +а2)/ 
(8,— a) (B2— 0) х! 
I for ex Nos с 


where oc (7) 
2 

T (а, 2 )= е а (а>0). s (8) 
0 


Similarly with the help of (5) and (6), the compound 
distribution of X when п=3 is given by 


Bı + 82 83 
Р(Х =>“ | 8, а, і=1, 2, 3)= S Pr(X=x/ л = \)В(\)4\ 
аң 4-0 + 03 
—1 


65 ü (aca) EI (5) { (Bi +82 + Bs)? 


i=] 
T (x43, В.В, + Bs) — (or + В + Bs)? t (+h ат + Ba + 8з) 
7 (Bi +а,-Е8з 27 t (x+i, Bi 0a B3 )  ( Bit Ba + аа) Y (ЕЈ, 
Bi. B; оз) (а Бо, + Bs 7 T(x +j, ® + Oy + Bs) + (а B 
a5)? Y (xj, а, + BaH as )-- (B, 08-03 77 Y (x+), Bit Oa a 
7 (а +, + 0, y T (x а, +аа аз) ) for х=0, 152: 
Looking at (7) and (9), we write the result for the | 
eneral case n as P,( Х=х/а, 85 i=l, % : 9 n) : 


J= 
CC-0. In Public Domain. Gurukul Kangri C ae 53 
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п-1—] 


п 
2 n: n " 
(ы УЗ). ЈЕ У, (а + Zi Ba) (een ® Већ) 
i=l =1 = = 


п п п—1-] 
(atot Ў 29) TU x, Gata, 
1 | i=! 


\ 
о 12 = Пор 01525 s 
Ва s) . | or (10 


As a special case when d,—a and B,—8, !=1, 2,.., п, then 


(10) can be written as 
= n-1 
Po X= | B)= [x¢-n16-2r| 3c ( 14) 


(pra (ву 08) па B +B)" (06, а В +8) 
(2) 2228-08 yo! Y(x44, 2828 418 )— 
ide auo fos cxt REN (1 


The expressions (10) and (11) may be complicated for 
computation. ; 


In order to obtain the recurrence relation in probabilities, it 
is therefore convenient to use the probability generating function 
of the unconditional distribution of X. This is given by 


G(t)=E(*)=E exp [A(1—1)] | 
-g | ср Bits? — exp а-о ..(2) 
s pen сл | 


а a(i), а (г)=е0), 


-n(t—1)3 + Ber 28 – а) 
(i-e C - (5-2) (1-1) } 1^ 


~ * oen 
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nr)» тисе (= (у О НЫ 
[1- exp -(8,—a) (r1) y J (13) 


Then, it is easy to show that 
GU(t)- S (c 607—0) 

(0-2 i—l (1) (0), r= а (14) 
with G (1) 2G(t). 
Hence, we get the recurrence relation in probabilities 


Paila, Ву; j— 1,2,.. ..,n) « P.(i) by putting £—0 in (14) as 


u n- = 
P,(0) =exp(— ЗВ И Ало and 


Р{ї)—У)яи(0)Р,(т—1)/ (д1) for АШ 


J=1 


where 


T (0)=1+ 3 Ano wi(0)=(i— 1)! T Anta; 
d» Sbooco ..(16) 

With 

Дро=(8/—0)| {exp (B)-%)—1}, 


i-1/; ы 
Se { p 
^s -z( | ) Api Ал (80—94) дрі 2 T) 


Now, for the moments, we поќе that if 


(| log [Е ехр Ac ], | 3 Е S 


Which is the r factorial cumulant of X when the distributio 


ЈЕ E ^ isthat of Ai then the r factorial cumulant of X 
| Sven by 


ма=| (4 tog o] == 5% s 


P 
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From this, we have | 


s (виа mu 
ki 3 = ( 2 ) Ка 2 12 
1 n A 
kts] =0 and ka= —'120 E ( 8,—a,) ..(20) 


By using the relation (18), we get 


o (E ба) E. wow ( B, = а) and 


pe 
NETS HEN E CHI qc ET 
= = (Bi- Qf - E t ) 141 з 
tor ва) d. oss - (21) 


Moreover, it follows from the Base’s theorem that the 
posterior distribution of A has a density function 


` 
T 
L 


ж = е^ A* f, (X) 
5) xl Pa (Ха), By ј=1, 2,....п 


for 0< 3 ay < ју © [Йй . QUE 
=1 i} 


In particular when n—2 and (8,—d2)>(B, – 
[ M( A= од — 02) е^ 


(Ba— 4); а) Ра, 05. 81, Bo) | 
for Обала су “+! | 


мету | 
| : у= \ (Bo—ay)x! Рој Р,( sins в В Pa) for а, -+B;< A «ac Ps | 
A*(Bi+Bo— a) e 


(B2—42)(Bi— а, )х! РХ 05, Bi, 82) 
for 9; +Bs< слање 


0 otherwise 


noted that this represents a truncated gama | 
1 enr меса, at different intervals 0 


0} 
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Special case : In (2) let ai a. »0 and 8:= В forall i212,.., n 
Then the probability най function of x is 
G(t)= { A(t) } 
Where 
) | an)e(-2)0—1)* {exs [B(t-1)]—exp [a(t-1)]} ..(24) 


It may be noted that (24) is the particular case of Type 
B distribution defined by Khatri and Patel (1961), and so 


r 


P,(r/a, 8)=> (nk—r+k)npP,(r - Еа, B) 


К=1 

t] With Р,(0/а, В) =т", ave (25) 

where 
1) 
һе um ape a) £6, 8)- Y(x, a) }, х=0, | озсо 

апа 

Y(a, z)=| e~ t° dt. (a>0). 
0 

22) HU DR a 


and the factorial cumulants Кап ot where б is given by 
(21) after replacing @; and B; by а and B respectively. 


Now we may note that as n>% the distribution of X 
tends to normal with mean 


n(a.+8) 
2 


FB | 
| n(a.4- 


and variance 


3, Multivariate Analogue 


Proceeding on the lines similar to those in Bhattach 
and Holla (1965), we consider random variables x, 


a Which are independent and Poisson with £(*;)= Mus 


5 /Мм=\ is fixed. 


~ 
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Then under the assumption of independent and uniform 
prior distribution for Л, stated in (2), the апе analogue 
corresponding to (3) is given by the probability generating 
function G(t,, %,.., fy) as 


G(h, %,..› t) = TL (B - ad" (T, —a)7! 


[pi e) SM 275) .. (26) 


k k r E 
where Те= У ау and а= У а To obtain the probabilities 
Ј=1 і=1 
Pal xi. DD хб, By; j= 1, 2, tt) n) -P(xy soy Xn ), ѕау, ме поќе 
that 
k k 
(х xi)! {Па 
і=1 1—1 


: | 
oe а. A) en дал 
Р(х, ух) = & ^) 2 2 l 


2 жјавј, абу, ј=1, 2,...., п 


Moreover, 


Vlog G (t, OO) tk) a 
077 ЕУ 


3 (Biaj (T,-ky-? 
1=2 i (1—2)! 


ПК D 


rom (28), it is easy to see that 


s 2 | 
| 2] Е о] ара соу( xj, ху) = аа, 10) for 7 


gri Collection, Haridwar - : 
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3 where иі) is the 2 cumulant of the gH variate. 
g | Hence the correlation coefficient between X; and Xj, is 
| n vej] 
6 à (4+8,) 
1= 
lihris — —} forjsej' .. .. (29) 
) 5 (= 
i= 
S Further more, the marginal distribution of any subset 
Xj Хр <<, Х (7 € К) is of the same type as (27), as could be 
te easily seen by putting t41:=t42=..4=1 in (26) It is easily 
seen that the regression of Хад on Xi .. X, is not linear, 
because 
Е( Хы | Xi, Хр ees Xr) 
| ip r 
(ам) ( > +1) Pa У ee, emp gd, 2) os n) 
~ i=l == 11 
= = 
Gh ПО ЛЕ? asp j=l, 2, 5) 
i=l nes Íl 
es. (30) 
We further consider an individual exposed only to a particular 
risk situation and the problem associated with the number of 
accidents in s+1 consecutive periods of time, the i” period 
27) being (tı, п) with f%=0, = e and i=l, 2, .. s+l. Let 
X, be a random variable denoting the number of accidents 
ad incurred after the moment fı and including fp Then under 
] the assumption of uniform distribution for accident liabilities, 
the joint probability generating function of Xy X, .., Хау is 
given by 
28) 


Gx, e.) +1 (u oe И) 


re 0 (i-e Joe 2 | 


a 
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n stl —1 
= Ш [(B)— 9) 5 (=t) (1-ш)] 
=1 i= 


[exp { =a, 5 (mta) (1-m) — 


exp $ — В; Э (1-0) (шј 2л) 


It may be noted that if the distributions of the /,’s are 

‚ truncated gammas, then the recurrence relations between the 

probabilities and between the moments can be established on 
the lines similar to section 2. 


4. Example 


We consider the data given by Arbous A. G, and Kerrich 
J. E. (1951). It gives the distribution of accidents met with 
at work by 122 experienced shunters. 


| “No. of _ Мо. of workers Бур. freq. Exp. frog. Exp. freq. 
/ accidents (obser. freq.) = 1 у Я Е / E 
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The first two factorial cumulants are as K 
Kyi=1-43133 and Күш is negative We consider the case _ 
(4) «=a 2-0 and 8,28 >a, i=1, 2) ти Since т is unknown, 
this can be judged from fourth and second factorial cumulants. 

We find that n is nearly опе giving Bhattacharya and Ноа” 

case (1965). The values of а and B are 0:1737 and 4-3181 З 
respectively in this case and the expected frequencies are given | 
in column (3) of the table. Moreover, we try n=2 and find | 
that а<0. Hence, in this case, we take а=0 and find 
В=2-2459=Кцу. This fit is given in column (4) of the table, . 
Again for m=2, we take d,—8,-0 and 8,28. giving us 

8: =0-36337 and B,=4-12843. This fit is given in column (Bot 

the table. We find that there is noting against the fits given | 
in the table. 


Ш = 2-24590, 


Note.— We note that the main problem in fitting the _ 
distribution suggested here is the estimation of the paramete 
The method of moments may not be useful for estimating al 


the "parameters because Ки. )=0 for i=1, 2, . 


method of maximum likelihood because it is extremely diffi 
Thus we are lead to consider such particular cases only. 
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UNSTEADY FLOW OF VISCOUS INCOMPRESSIBLE 
FLUID IN A CIRCULAR CYLINDER 


К. N. 5нан 
Bhavan’s R. A. College of Science, Ahmedabad 


1. Introduction : 


This paper consists of three parts. 

In part-A, the flow of a viscous liquid through a circular 
tube under a pressure gradient and an external force system 
depending on time has been discussed as a general case. 

In part-B, three lemmas dealing with the properties of the 
Bessel's function are established. They are useful in discussing 
the special cases discussed in part-C. 

In part-C, special cases are discussed, when the pressure- 
gradient together with the force equals 

(2) ao+amt™—! 

(ii) a54- aet 
and (22) a sin pt 


The velocity expression has been obtained in a standard 
form, which allows easy numerical calculations. 


: yal а 5 1 
Srivastava" has worked out cases of similar fluid motion 
under no externi forces with the law of pressure gradient of 
the form atat and a+ae". These two cases come out as 
particular cases of the general treatment of this paper. 


Part A ( General Case ) 


We choose a cirtesian system of axes with z-axis along the 
axis of the cylinder. The velocity of the fluid will then have 
. the components (о, o, w). If F is the external force per unit 
ss along the z-axis, we have the equation of motion. 
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Dw _ 1 Op 
Di =F Py: + у oo (1) 
Where Ї is the coefficient of viscosity. 
The equation of continuity = — = OF a OY 6 
dy Uz 
reduces to Ens 
dz 
so that w=w (x, y, t) ao. (2) 
Equation (1) now reduces to 
Dw 1 Dp dw Dw 
—=ёЁ—= П 
?; 692 ' (зуу) (3) 


Owing to cylindrical symmetry of the motion it will be 
convinient to change to cylindrical polar coordinates (г, 0, 2). 
Equation (3) then transforms to 


dw — 1 dp Оли 1 Z) Ll. 
ur m cc (+ Timm ,wzw(rt). (4) 
1 Up 
Крем opem a ) e ©) 
t 
and let W=w)—apt — | y (1) dt 
0 
—wWo—agst —f(t) [7(0)=0] Bee O) 
Equation (4) reduces to 
DP vw I 57) 7 
Wo (жил ~ E) 


If the boundary of the cylinder is r—R, the boundary and 
initia] conditions are 
W (R, :)= —ag—f(1) es C) 


У (r, o) Wow A a (9) 
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Taking the motion to be steady, at the start and the 
velocity finite along the axis of the cylinder, we can calculate w 


Wo= Fy (2—12) -« (10) 


For solving equation (7), under the conditions: (8), 
(9) and (10) we use the well-known method of Laplace 


transforms?. 


Let Laplace's transform of W be W. 
| со 
w=( We-** dt, 
о 
Multiply both the sides of the equation (7) by e^ and 
integrate with respect to ¢ from 0 to œ. 


· We get 


m 


By using the method of variation of parameters and using 
some relations of Bessel functions, one can write the solution 
of (11) in the form 


Wm ( 2—12) — 24 Ale rk) 4-BKi(rk) m (9 


Where Ba о (06) 


and 176) and Kjrk) are Bessel functions of the first and second 
kind respectively and of order zero. As the velocity along the 
axis remains finite we take B=0. Therefore Equation (12) 
reduces to 


an. @ 

We, (Wi ци) ad 
Using boundary conditions (8) and taking Laplace transfor | 
of (г) =) A с ы щш. (3A) | 
о 7 )=7 (5) we get f) X) g | 


E 
га: 
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| 15 
е | Equation (13) reduces to 
С | 
= 2 2 _%_ => Irk) || 
) 4\15 72) 32 (5) Ta RE) .. (14) E | 


Applying CK inversion theorem, we get 


Tol Tol rk) 


е | т (К*—#)— ay — L HOL LR) d (15) 


—1 Iy rk) 2 со Jo(r Aa) 
е [ш "x ES gm wes) ^2) 


| пи 
| a Л ЕЛУ) 


By Convolution theorem‘, we get 


1 | 
| t 
| . Jo(rk) -| 
| nv 
a. И (Rk) | Л F(t’) (2 1 ја 
| | 219 у і 
| | == * = Na Me el (еар 
E | | 
п | 
| Equation (15) reduces to 
) | 
| Fn). (R2 —2)— at — 
3) | 


t 


2t © Jolt Nn) епі f f(t y. етан 


CUR ee UON 


9r to the form A: 


rae 
Ц 
0 


Meta (ems) 
ee ^ 


| Na Aro) d 
ig 
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This is the general expression for the velocity (r,t) at-a 
р 3 5 
point at а distance r from the axis, at a time 


PART B (Lemmas) 
16: : 
E cuan i1 2п(2п + 2y) и" 


п+у у 2n — 2)(2n + 2 у 2n + 2v — 2} 1—3 
punt +17 (uydu = J, as и) 2 ze de —2)...2 Qn + 2y) 
(2n4-2y — 2). .(2462у)ш*! 


2n ui — 2n(2n ae uis 
J ..—(– Ту 2n(2n—2) , .2: Qn d 2v 
+ „(и) | ( (2n 4-2y — 2) 5 (n+ у) t2 
0 


Proof : Janyy.1= елдан 
= |. | тн OU 


d 
eaten, (и) 4 2n E uJ и)аи | 
[Integration by Parts] 


ући (и) 4 nu (u) — 2n(2n + 2v) 
E 
и (и) + 28092 J (и) — 2n(2n + 2 у Ems: 
By, = J, (и) + 2и ЗЈ(и)—2 (2-2) Па, 
у= Sm J, (u )du = wees Jat u) 
"Thus 
Sur vi J (u)duzJ, (и) [2*7 —2n(2n + 2y ) uil 4 
2n(2n — 2) (2n - 2y )( 2n -2y — 2) yanty-B а 
.... (=1)" 2n(2n—2)( 21—4)....2 (2n+-2y) 
(2n4-2y—2). . . (242v ) uf] 
+I, (u) [2n ut — 2n (2n--2y (2n 2) uE LLL... ы | 
—( - 1)! 2n (2n - 2). .2 (2n 42v (2n 4-2y — 2). .(4-2v)* | 


rollary : ET | 
: „Ги Jo( u du J, (u) [urti — (2пу 021—1 (2n)? (2n— 2) j | У 

; ТЕЕ ИЦ 
ли) [2n ^ — (2n (2n —2) wir... . | 


= (= 1) Quy Qn—2 2, 2-248] Ie | 
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The Formula (20) follows from formula 19) by putting 


у=0 
Lemma 2: 
fife Rtg Хау Na толики 
roots of Ј(ХЕ)=0 


are the nonzero 


Y 


co (il) 


and for 0< x « R; = $ 1 Ј (хм) 


п=) М н (ЕЁ Xn ) TE с S 


{j 


x иә an+ j 
= Rt» Qr—2n(2n--2y) кал Q4 


2n (2n - 2 2n -2y X 2n--2y — 2) Ran tr- Signe 


E 
Fj 


oe (28) 
Proof : | 


Expand x?"*” in а Fourier-Bessel Series 


со 
x2n+y => Aj J,(x Àj) 


2 1 5 
Where 4,=—- —] AAPL (CIN, Gba ос 
J RÈ JER ^ R) % ER J ) 


using lemma (1) and J, (Е у )=0. 


Aj 


2 1 | panty 2n (2n +2y ) qmi 


COTON R) M E 
o... HITY (2020-2). .2- (214-2. 
aeree] 
ee a 
Using this value in (24) and with the help o (а 


2п+ 
2 3 ” gne Qi—2n (2n 2v ) 0 


УСЕ 
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4 --2y) ^, 
( Or a 


ly 2n (2n —2) 


(27) 


Corollary : 
It 0%=0„ 0%=0,....еїс. 
Then 
= = gn-! Q, — (2n R- Q; + (20 (210—2)? R10; .. .. 


ПЕОН). 


This can be proved by putting у=0 in (27). 


Calculation for the values of Q:, О,, Оз 
Putting »=0 in (28) we get 


1 1 R 
2 R О, So ia 


Putting п=1 in (28) we get 
x? 4 
i Q3 


Putting value of Qı, we get 


22 
век. ETE 


Putting n=2 in (28), we get | 


S54 R 64 
крш 2а) tas Os 


Hence O= i (А хз \( 3R?— 52) 1610 


Тһе formulas for Q, and Q, agree with the corresponding 
esults of residue’. 


emma 3: 
Хь №, Хз.,\п..ате the nonzero roots of Jy (Rx-)=0 
order TIT 
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For 0<x<R 


ale 


ERE (rm) 
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| Proof : aa Jv(xp) in a Fourier-Bessel Series as 


Ју(хр)= » Aj v( ух). . 


pes ET E na RGD) 
2 1 R К 
where Ај = рз X (8j), TMM) ор). у ы, -G | 


х Јуху) Ју(хр) dx 


x Ју(хАу) x"*! Ty( xp) dx 


> R 
1 М X ; 
al X y( xj x Ју а (хр) | vu | x (х) Ју (хр) 
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R 


1 : А 
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But Jy( Ry,)=0 NUT 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


120 Vidya : ү 
Putting this value in (33) we get 
СОСО 
| П R ро м Јул (КА) 
Putting this value of 4; in (32) we get 
EE His) мр. "ED ИШ 
IgE \?,—р° Jy (ЕХ) Јула( RP) | 


р Жуу 3 í | 
Corollary : Putting у =0 and m in рајсе of j we ge | 


8. = м О) 02) 1.4 25 ..(38) 
=: R n=0 An? — p? Јак) Jo (Rp) 


m 
Putting 72 = y get 


hy ZG Тој E: ..(89) 
бл A? A 


PART-C | 

Particular Cases 

Case (a): Let us now consider the case when | 
Wy (1)eamimi | 
Putting this value in the equation (18), we get E 


w(r, "а R3 —r3)-4- at" 


а t 
Jo(rAn) „Тай [" VN n _ (40) 
= cr | е dt'.. 
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Using Lemma (2), we get 
а 
i м(т2) = a -r RR 


m—! yh 1\2 —1y 1 
== | mo, ЕР T Qa + rm p 05. AUTE Oana | 


| т\ Југу) QUOS p. ..(42) 
| 00у X, 2 ro Wan (Ran) ti 


R 
Putting Qi=-> we get 


2an(m—1) м. E 
| wort) = A Rae omoes СЫЕШЫП | 


—1)”2а(т\ 
aia 


| 

| А 

| 2a mi 1 (та) 7 9 

| ае ou 

| 4( <1)" 2 та үт сел ЕМ) | 
We can conclude from the equation Q3) p We 

pressuregradient together with the force iis mers m. 

"1 the highest power of ? in the significant par 


velocity is also (m—1). 


Putting 5-2 and using = . in place of a, we get 
CS =), ea deu 


writ) = ree 


с 


at 
‚_2а б лт) RUP eo 
tR 22, ме ЛЕХ) 


1 М М C 3 
This agrees with Srivastava 5. result, — 


flow. y 
Case (b) : Now let us consider the 
pr веша with the force 


=a+ae™ 
7 Y(t) =ae™ f(t) 
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Putting ít in equation (18) w we get 


w(nt) = (6) пука ат 


т т 


| t ~ ~ 
21а © РА п\п), 27 а E. 
Rm y=} "J(RAR) 


tt reduces to 


w(r,t) = EN Jue Lum 


m m 


il Ed 
+214 уу (тп) = ти ОЕ о 
Rm =] (Куп) Үх2,— т nw | 
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ave get | 


(0 \ Ка.) Semm] 1 — 
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Therefore 


200 | — AED) nt ‚.(%) 
Ta o 7, ту Ј(КА 
R n=1 (е 2) T n 
This see ACHR with Srivastaya’s, when 7 is., pataa 
except ‘a+a’ in place; of „де. Srivastava has taken the initial 
pressure gradient ay. We have taken @+4). 
Fax i 5 ~ 3 pg var jet 1: " T o 
Case (c): Let us now consider 00) =аіпл! 
тано acospt op ВЕ 
пое Jlo) = Р 


\ 


Equation (18) reduces to 


(c ay( RI— r2) a acospt 
UNUS ыны. ED 


4 ab к : 

ha vae Ag dug WHE :8 yet азан | 

" 2d 5 у Jol? dn) „ма hos cos pt'dt' a 
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аҚ? 72), а _ асоѕрт Za | ЈАКА) „- Туй 


до IT XA 
4X, p Р Rpy—y ЧИ Rn) 
2," 4 
Anl т | 
| © cos { pi! = ees) 
Your p s мај 
| 0 
| 
Ar), а acospt | 2a = ~ Jo ra). 
| у 4t p p Ер yay Ss( Rw) 
| 5 | tan? Р || 
| cos fpi tan 1 
| , A 394,8 +P 
Bs. cxt | 
\ at = == ш i : 
Y „Ја ~ Jolt Xn) VAST Hp ) Тули... (47) 


: Rn л т=ш= 
/ Rp п=1 Л( Км) У + p? 


Conclusions : 


Srivastava Мав discussed the flow through a cylinder under 
pressuregradient as а linear function of time. He has concluded 
that the significant part in the expression for the velocity is 2 
linear function of time. We have discussed the general case 
Where the pressuregradient together with the force is (m -!)® 
ower of f. We can conclude that the significant part of the 
ity has (m-1) as the highest power of t. 


(OW сап also conclude that the velocity at the points neat 
19 greater than the velocity at the points away {7007 
‚ In all the cases the expression for the velocity consists 


insignificant after some time, Churchill? ha 

flow der similar conditions, His results © 
+ ЖУУР ^ A à 

the general expression obta 


ts, the last term in all is exponentially decreasing | 
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A TRIVARIATE EXTENSION OF FREUND’S BIVARIATE 
DISTRIBUTION 


А. V. Gajjar and С. С. KHATRI 
Gujarat University, Ahmedabad-9 ( India ) 


1. Introduction : 

John, E. Freund [1] has proposed a bivariate extension 
of the exponential distribution with a view to apply the same 
for the life testing of two component systems, which can work 
even after one of the components has failed. The purpose .of 
this paper is to present a trivariate extension of the general 
distribution of three component systems. We have proposed two 
models of the general distribution and investigated various stati- 
stical properties including the likelihood estimates of the para- 
meters involved and their distributions, in case of exponential 
distribution. An extension of the method developed by Menden- 
hall, W. and Lehmann, E. H. [2] has been applied to find the 
negative moments of the positive multinomial distribution. 


Freund's arguments in the derivation of the general bivariate 
distribution can be written in the following way : 


Let f; (x*, у“) be any bivariate density of the distribution 


of random variables X* and Y*, and let Ўро (x*)o f^ f, (x*, y*) 
x* 


dy* and £y» (У*)= / fy (x*, у*)ах* "ur 
10 A о (x*, у“) ах“, Moreover, let f2,0 (7*;* | 


z ks | 
20 for all x* and у“ and 1 Ло (7*5 x*) дук—1 forall x*, and/ | 
x е: 


85, o (x5; у“) 20 forallx* and у“ and f Ea o (x*5 ук) Ф! 
» 
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for all у“. Then the new bivariate distribution of the random 
variables Х and У in the sense of Freund is given by 


_ f fuo(x) foly; x) for-e Сх<у< 
do(*, У) { 81,0(¥) £y, 0(%; у) ior ee z (11) 


Similarly, for the trivariate case, let f(x*y*,z*),— со ож, y*, 2 
< со , be the density function of the random variables X, Y & Z, Let 


V eo eo D 
Л, (<7) = S Ji PAE z*) dy* dz*, (1 :2) 
Boe Ж 


| со со 
Ра (=S E z*) dz* dx*, (1:3) 
у“ у" 
апа 


со со 
h, (2*)= Sf S /(х*, у“, 2“) ах“ dy*. Ў (14) 
BR We 
Also let 


Со со ; 
№ (y*, 27, x*) >0 and ђе such that S J^ fa (y*, 2%; x*)dy* az*— 
229 ges 1 forall x*, - 


со со 2 0 
ga (2*, x*; у*) >0 апа be such that S S 8 (2*, x у*)а* dxi = 
ye yt . 1 forall y’ 


and 


1f 


со cO ; 
h, (x*, y*; z*)>0 and be such that "i 7 ha (x*, f z*) dx* d 
Zu TZ) 


Then, the new trivariate density function of the random v 
ables X, Y and Z in the sense of Freund can be written as 


E Л, (X) fa (y, 5 x) for= 0 <¥< (у 
E 4 3 а) ( m fd x, y) for- <у< | 
| h, (z) hy (x, у; 2) forced 
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Further let 
atts Т0 АУ) xy" 
| IGE, ye, 2") 42“ = ae y*) if pt> x* 
Tmax (x*, У“) 
(pure ydp yz" 
Oa 2%) if z*>y* 


f(x", Jm z*) dy* 
max (z*, x*) 
Also let 
fs(z*; max (x*, y*)) 20 and be such that 


g (x*; max(»*,2*)) 20 and be such that 


Jg (x; max (y*, 2*) ) dx*=1 for all (y*, z*) 
max (у*, z*) prn 


and 
h, (y*; max (z*, 3*)) 20 and be such that 
S ha (y*; max (2%, x*)) dy*=1 for all (z*,x*). 
max (2*, х“) | 


Hence the new trivariate density function of the random 
riables X, Y and 2 can be written as › 


4 fs (х,у) fe (2; х) for — co «y < x< zo 

a (0 y) % (2; у) ог co«x« y < 20 

ёз (у, 2) вз (x; у) for— co«z « y « xo 

£4 (у, 2) ез (х; 2) for — со «y < 2< хе со 
№ (2, x) № (у; 2) for-co«x«zeyeo _ 
X)hs(y;x)for-oo«z—x«y«o `- 


ЖАКЕ а. EK RE ЕН E. 
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Similarly, the multivariate extension can be written down, 
1 


but it is not mentioned here. 


In particular, suppose that X, Y and Z are random О. 
representing the life times of three component system, and also 
suppose that X* represents the life time of component 4 if the 
components 8 and С are replaced with the components, of the 
same kind each time they fail (once or more than once), 
Similarly У“ and Z* can be defined. We now assume that Х*, 
Ү* and Z* are independent random variables having exponential 
distributions, namely, Ў ЖР. 


-@&х* 


f(x*)-ae , X* 20, a>0; fo*)-Be ВУ, y*»0, 820; 
f(z*)ee 1°, z*>0, 120, 
It is clear from (1:2), (1-3) and ( 1-4) that 
fi(x*) «P, (A fails first at х 


B and € working } _ дет tue т 


£i( x) =P, ( В fails first at у“, 
= * 
C and А working ) =Be (DI 


h(z) Р С fails first at z*, 


= * 
А and B working } =їе (A+B AIK (ua 


Now let the probability density of У“ and 2" given that A fai 
first at x* be "ате 2 

hlo, z; вт") ymo 
S х*<(у*, 2*)< о, B'20, 120 


Let the probability density of Z* andX* given that B fa 
at y* be 

> КО c mes» 
ваба", xt; ук) ате" y*) ах >" 
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and let the probability density of x” and У" given that С fails 
first at z^ be 


-a(x*—2*)—'(»* —2* ); 


по, е) а В" 
< (х*, y*)< co 0! >0, В'>0. (1:14) 


Hence, using (1-6), the new trivariate density function of the 
random variables 7, Ү and Z given by 
apre (в+В+1-@'-!')х-В'›-1'5 o xe (y, јео, 
a(x, y, z)= ap ye \0#Ё+Ї-Ї'-@')у-а'х-1'; 0«y«(z, јео, (1-15) 
“84 20981-18707: ах уко, 


Now the probability that А fails first at x", B fails first at > 
and С working 15 


ag uc GE dz*, i.e 
max(x*, y*) 


f(x", y*)=ape (#41) В" if x* >y’ 
and 


Л(х, у) аве (B+) y*— ax if y*»x*. (116) 


Similarly the probability that B fails first at у“ , € fails first 
at 2" and А working is 


d г (е) те EP та it yee 
ап 


ва ( У“, 2*)= ве“ (а + У)“ = Ву“ Е р)», (1-17) 


cd the probability that C fails first at z*, A fails first at > 
e B working is 


4 


hg (2*, x”) = Їае ва if 2*px*, 


E iens ud Тае (+В )х*—1г* 


if x*>2", 
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The probability densities of z* 


babi given that А fails В 
x* and B fails first at y* are 4 


rode D ES 
fa (2% x) Y'e t'(z*—x ) z*>x*, jf х* >у*, (1-19) 
апа 
te ж\ У“ '( z* — уж Ө 
% (2%;у = те {'(2®—у | z*>y* if ye >x*, (1-20) 
with Ї'>0. ( 


In the same way, the respective probability densities of X* 
given that B fails first at y* and C fails at 2" and of Y* given 
that C fails first at z* and 4 fails first at x*, are 


(к уж 
ва (х; ›*)=ше a'(x* — у“) 
, 


x* Ру“ a'> Oui yt (1.21) 
апа at / 


' -a( х“— 2“) 


g(x"; 2%)= ale x*>2*,a'>Oifz*>y*, (122) 


, 
апа 


ls (s z*) gre 97 777) у» B0 it 2», (123) 


h(t; x) - ge POS") уж, gr Oif xaz", (1-24) 


Hence, using (1-9) the new trivariate density function of the 
random variables X, Y and 2 is given by 


[ ggy e Cot 1-7 Y )х—8У—1'# рг Обуахаг бо 

apte Jap = eus e br0«x«yez&o | 

B(x, y z)=4 Ва! a+B-0)y- ax- Yor 0<2<у<х<0(125) _ | 
і Yate (1-9 n By - аот Oc y4z«xx& oo 
тое (ВАВ ЫЙЫ 0<х<2<у< o 

(паде (2+8 — Во Во O«zcxcy«o — 


and Z is such that, in case of the model I, the fail 
Component changes the parameters of the dist 
А апа B components from 9 and В to a! and B 
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the 4 component changes, the parameters of the distributions 
of the В and C components from В and Y to #' and Y'; and the 
failure of. the В component changes the parameters of the 
distributions of the C and 4 components frm Y and а. to Y' and 
a! respectively. In the model II, the failures of А and B com- 
ponents change the parameter of the distribution of C component 
from ү to Y'; the failures of B and C components change the 
parameter of the distribution of the А component from а 
to a! and the failures of C and A components change the para- 
meter of the distribution of B component from В to В". 


2. Statistical Properties of the Model I : 


. The moment generating function (m.g.f.) of the distribu 
tion in (1:15) is given by 


M (ty t ta) SS је UD E a (x, y, 2) dxdydz (2-1) 


t cT 
Integrating over the appropriate regions of x, y and 2 
the m.g.f. is 


(a+B+y)7 an 


=) me 


0. 


е —— 


M (titz, ty = 


y! 


768 Expanding the m.gf. in powers of п, t; and 4j itis easy {0 
see that ~ = 


туз ea Ева Yap 23) | 


(aspe PI rape! P = таев) 
уб) а!" + B?+ 7? + 208+ 2By + 2уа. 
o? (ar BY 
Y) _ BU +? +0? 4-28 + 2BY + 270. 
МЭВ (ову) ү, 
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"i a'B'—ag "Y'— BY 
cov (x, y)= a'8' (a -- BET) » COV а) буру 
oe) = uer 
cov (s, x) Ya! (a+B+1)2 (2.5) 
The population correlation coefficients are 
Р (% у)= 7 mane iocur Гы 
ПИАТ anat {алута 
р (у, 5)= A — uda ee 2-6 
y 7)7 Viger Вар ааа тај (29) 
DE yes Ya – Ла. 


4 (а+Ё BEY- АТ р анат) азна у 


It may be noted that erch correlation coefficient given in 


(2*6) lies between — =: and 1 The correlation coefficient 


P (x, у) tends to the limit -unity if 4'-> o» and В' > со i.e, 
if the components A and B have not failed prior to C then 
they must fail simultaneously wita C. This corresponds to the 
case where the three-component system cannot function if ali 
the components fail simultaneously. In the same way Р (у Ө, 
and р (ж, x) both tend to unity when В: хо, 1! экоо, and 
Ї'-> оо, a'o respectively. If => 0, 8'-»0 and a-8-f, 
1 : 
P(x, y) tends to the limit — 5 — . This corresponds - to- th 
сазе where the third component Es fail if the it twc 
fail. In the same way P (y, =) апа P(z,x)both tend. See when. 
qm 
80, Ї'->0 and 10, а!->0 and o#=8=Y in each case.’ 


The marginal densities of (х,у), (y, 3) and (3, x) are 


|(ав ( ОЛА. tPA 9 а ET 
_(а+в+ї—&—8') > 

(aB (a+B+Y-a'- –В')- agy) е. к © is E 

+B Те z 2, 


а; (x, y) zd 
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Provided a-«-1-a'-8' #0 


[ [er (а+8+1–8'— ')-a't' ] 69981-1!) y-Yz 


зар RM 
(у, 2) О (а+8+1-В'—'') ~ ОШ 
Q (Y, 5) = өл EN а, 
oy [ё'т(а+а+1-В'-1'}-аё'т']е 9 ы Ру (28) 
| tapte P2715 - 
(BET) » 
Provided a+8+Y-8'-Y' 20, 
апа 
[ tay (а+ёз+т-о'-ү,-а'дуе 09171) чуй 
жау" c 079715 
шл ЕЕЕ — See vm { 
a (0891-93) or «xs 
04 (2,%#)= EN 
3 [a'y a+B+y-a'-y')-a'gy' y (++ ya.) z aS | T 
-ü'x-Y'z 2. 
+a'By’ e 
| ——— Gar a Tr иаи fors<%, 
Provided a+B+y-a'—y'40. 
The marginal densities of X, Y and Z are 
am (Gp) es (arpan e - (P9) ж обвр) e aF E 
(4+8+7—2:) meg Pon C 
(2-10) 
ш (y) = (8-8) (esta PP ва) PI Д 
(а+6+ү-В') 915922 
(2-11) 
баю (ај = T) бнрн) ө НӨ н шыу тв o 
M (Соате ШЫ 2 0 
(2-12) 


of course, 
ky-9'70, a+B+y—B'40 and a+B+y - 770. 
а+8+у -o' — B'—0, a+B-+y—8/—y' =0 andi 3 
0 the marginal densities of (æ, у), (y, 2) 
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and (2, 4) become | 
a, (х, у) = | a! (B+B'ry) & ®*-#'У fon у<х, | 
BY (ataya) е * 4-8 for хеу, (2:13) 
a, (у, з) = | P' (т'+уах) cz Pos for z«y, 
Y (ВВ) e PITS foryas, (2.14) 
аз (P x)= i Y (а-аа) e 579 * for ус, 
a’ (ува) 6772794 for s. (2-15) 


The marginal densities of Х, У апа 2 then become 
© haf a= EGED) + _ 

tom (067^ , (2.16) 
a?) (у) = Las Pere E —(2+B8+1) y 

+ eae 77, (2-17) 


a (5) | += tee ј“ – (а. --8 +s 


+2 (а+вје 77, (2:18) 


It is evident from (2-10) – (2:12) and (2. 16) —(2-18 
that when а=а”, B=’ and y=1’, X, Y and 2 become ind 
pendent with density functions 


f (zae, «>о, fü) Bé P” усо (ne 


3. Estimates of the Parameters of the Model I: 


. Sample of n items from a population havi 
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(1-15), the 4 component fails т times, the В component: fails т, 
times and the С component fails "а times such that ri+rg-++rg=n, 
Further write the sum of the life times of the 4 component. which 
failed first as 5X; the sums of the corresponding В and c 
components as iY and 212; the sum of life times of the В 
component which failed first as ,Y; the sums of the corres. 
ponding С and.4 components as $Z and 2X; the sum of the 
life times of the C component which failed first as 232, the 
sums of the corresponding 4 and В components as 25x and Say. 
Using this notation, the likelihood function of the sample becomes 


L = (agv') Co! y^ (B'r exp [—(a-+B-+7- B) У-у 
=V Dz- (d 8--y— —a') Sey – Y Baza! Xi x — (A+B +7–0/–8') 
2132— 0! 33x — B's |, (31) 

Differentiating Log L partially with respect to (w.r.t.) 0,8,1, 


a', B' and Y' and equating these partial derivatives to zero, we 
get the simultaneous likelihood estimates as follows : 


o> J CORE BRE ERE 
ха" PT у рт " Weg eps se 
dies +з ^ ndr 
2x— Xy pcm Уз ' к= Swe Sz} Ep- F7 $ux (90) 
ee "+r, 


Extending Freund’s arguments in с 
to trivariate distribution, it c 
variances of а, B and Y are 


ase of bivariate distribution 
an be shown that the means and 


iE ra, Св 65 69 


^ 


E (p)= 


WB) = ТВ (га) (л—1)] 
i8 WB) uy cx (24) 
Eo y вав) (n1 
ф- (=I 2) ЈА 


са 
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Higher moments of a, B and у can be also be readily obtained. 
According to Freund’s arguments, the mean and vatiance of 


call are 


r+ T3 


E,2573( 0!) = m а" for Ta 31, e (3:6) 


2 = (5-4 a2 А 
Aro "Cr rr Ыш ыл о м 


The subscripts rj and rs used in (3-6) and ( 37) indicate that 
they are held fixed and hence the mean and variance of а' are _ 
conditional. Corresponding formulae for the mean and variance 


of J and Y' can be written down. The means of the reciprocals ја 
of a, В' and 7' аге given. by 


Е(ф-\)=--,Е (8-)= Е (0-1) 2. (38). 


The asymptotic expressions for the variances of а'71, 8 4 Jand 


Y- can be obtained Љу using the -methods, developed by 
Mendenhall and Lehmann [2] and hence we have 


mes (re gite 


Y (8739 ут L! Шек i 
ДЕР (1 + zig) (n72). 


the reciprocals of a, B and Y, one can apply the exte 
the methods developed by Mendenhall and Lehmann: 
it can be Shown that 


5 (взу = от) ме | 
(310) 
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4. Statistical Properties of the Model II : 
The m.g.f. of the distribution (1:25) is 
M(ty ty t)=SS Se ERIE B(x, y,2) de dy de, (4-1) 
Integrating over the appropriate regions of x,y and z, we get 
1 BY 


=— + 
(@+В+Ү—һ—% cjue і 


M( ty, f, 8) = 


Ya — 8 
( уйы, 


" En a Ya 
+ ( &--B43-575—15 ) | (1-2) er + 
8! В+ү-%- 13) 


SUID. 
ШШ B+y—t, — 8) | (59 


1 а | 


NES BY 
ај 


5 апа а, we have 


Е ВЕ _Ву 2a4-8-* 
аі um а eria) 


__Е(јг —— f] = у 2 
КЕ) сто Е bn tant P ус (3) 


Expanding the m.g.f. in power of ti, 


ERI. 
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E(Z)= aB 2у+а+8 } 


B 
вас pe MU Y ` (taB) 


fe = st ax + (а'+8)у (ата 2 
Y(X)— (ари CTS | (0+8+7) 


|80 (2408 „Ву 2@-+8+ү 
(а + В):а/ (ary a (a+ Bos) 
M unu. 1 (8' Фуја. , (B'+a)y 72 2 
е) (ожВ+уја (a4B+y)2 mae B'(B--v)  B(x4-8) ] (а+В+ү) 
| ай (so ya Btyta NE 


(P8 У (Bray У ва +n)’ 
EMEN Nee eBoy 2 
n (a+B+y)? ТОТЫ О, “о. + (agr) 
| {rise (y'+B)a В 2у+а+8 ] 
Qa Jy " (у+В)2у Y? ^ (a) (Ben) 1” 


(4) 


‘a 1 Ж 1 а 8 Ви Јави 
RP (0+ В+)? — (а + Pr (m Газа“ а: exea) 
E Y а. та 28+7+0 ) 


«+В + би. ыр Вт (Вто) 


1 27 BY ya. 
uie is ta рев elus) 
1 1 LIEU E 284a x | 
| 2)= _ (a+ B+y)2 C "Erg aB” B E 
S S pec . E) 
B+y ae Y (B+) (va) 
1 asse en 2.1298 ag ага 
"(аза (eH)? Fen) "y (Buy 
eee 1 (B. а GR лоу 
E х) азр +7)? emi t Btr У (ужа) (ВН). 


8 Br 2a+B+Y 
(a um oru) * (0+6) el 
1 ( 2B , о8 

( 


(os Ber) (+0)? очар 
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It may be.noted that each correlation coefficient 1 lies between —1 
and 1. If асо, B'o yo, Те. if A and B components fail 
simultaneously with C, then the correlation coefficient Р(х,у) 
approaches the limit unity. Similarly P (y,z) and P (z, x) both - 
approach the limit +1 when B+, y'c0, @->©© and уо, 
a'>, ф@->:о©. respectively. Physically speaking this corresponds 
to the case where the three-component system cannot function 
if all the components fail simultaneously. If a'>0, B'—0 and. 
a=B=7, р (х,у) approaches the limit—$. In the same way, 
P(y,z), р (г, x) both tend to timit $, when В->0, y'>0, and у'—>0, 
а'->0, respectively and a—B —Y in each case. Physically speaking, 
this corresponds to the case where one component cannot fail ` 
if the other two fail. 


The marginal densities of ( X, Y), (Y,Z) and (2, X) are 


| e(gen-pne Peces афва pne НАВУ 
E (В+у-В') (91-87) 
пе (98-67)х-В'у 
4 oe ima for x«y, 
B(x, у)= B) "s 
a ANAM =? аа-а) „(998 +10) y- ox 
Yta!) — Стоте) 
l +a'Be -(9+В-о0')у-ох, for у<х, 


Provided B4-y— В'-0 and Y-- 0. — 0/50, 


[ (е) Came (989) 250). gue menor 
R Ev 
iue Geor? fon уда, 
бан) (Bpo (etos Bv (g- ру (at By-8 ја У 
(048-8) DEMEURE _ 

Е t MED) 
+87 та јер eae 
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Provided y+a—y'40, a+f—p'<40; 
and 


ya+B) (а=аје adem үа'(а-ш'уе” (@+Ё+Ү-@')2-шх 


[ 

| Cap) (aoje "777 77 уа(аколје ^ 

| (о+В-а!). CE 
КЕ. —(a+y-a')z-a'x 


+ yale for z«x, 


| o(B+y) (у-ује_ МЕ (aene РИТУ) АНИ 
\ (B+Y-7') (BHy-7') 
provided «+В ~ o'z£0 and B+y—y'40. (4:8) 
The marginal densities of X, Y and: Z are 


or) (sje 39 (а-и) (ege 9? 

(а+В–а') aty—a! 

__(и=а') (о+ё+)е (Bm) ару(гагзачвн)е 57 _ (4.9) | 
(a+B+y-a’) (a+B—a!) (ажу-0! ) (a+B+y-a’) E 


== 


Provided a+B+y—a'40, 


(8-8) (By) 7 —(ф+!)У (p-p) (азв)е 29 -(ox8)y 


02(y)— (Fer B) —— Б Са) 


(8-В') (a+B+y)e_ (3D) piya 28-2847) £P» (as 
анас E r) (90-0) (aie) 


Provided a+ --7-8'520, 


'y-y) (ү+а)е_ -(ү+о)г 0 "EL pene 


8%) (ту = СООЛ (Hv) 


—(atB+y) 2 ylap(2y-27'+a+8) Rud 


о Ради Gacy) (pere) (ена), 


(oy) | 
Provided a+8 HY- 1'50. 


If a+B—a'=0, BHi- 1 20, Ta t 0, AF P= 
8-rr-p'— E MES а+В Hy =| В 
&-F 8 +77 =0, the ) 
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ape (8107-0 tropoa) 7 У for x<y, 
SD (а+у)х-Ву s рушен ујео * for у<х, (4-12) 


pye Pre» фтору 2) 271207 for z<y, (413) 


— үд —yz—ua!x Е 
yae (0+) 12 4 Byal(x=z) e А fon 2<х, 


уае \Ё+Ї)#—@® |. apy! (z-x) e^ OWE for х2, (4-14) 


| Bye (9-9? ари (o. P717 for y«z, 
\ 


The marginal densities of Х, У and 2 аге 


8/49) = ( а, + yax ye ( 4-15) 


52р) (Bag y" , Ev 
892) = ( ү + By'z је -y'z j (4-17) 


when a=a', B=8' and y=y7', it is evident from (4:9)—(4-11) 
and (4-15)— (4-17) that X, Y and Z are independent with 
densities 


80 (x)— де EON. x20, децу) = ge PY, y>0 


§ (2) S ye 17. z 0. (4:18) 
5. Estimates of the Parameters of the Model II 


| То estimate a, В, т, a', B'and Y' by the method of maximum 
likelihood in a random sample of n 


having trivariate density (1.25), let 
_ тп be the items 
_ та be the items 
тз be the items 


items from a population 


in Which В fails first and A fails second, 
in which 4 fails. first and B fails second, 
in which C fails first and В fails 
in which B fails first and С fails 
in which A fails first and C fails 


in which C fails first and 4 fails 
iE E Ts br Erg rs n, 


second, 
second, 
second, 


second, 
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| Further, let the sums of the life times of the В components 
which failed first and of the 4 components which failed second 
be written as 24x and Ху respectively and the sum of the 
corresponding C components as 212. Similarly i, Sy and Sz 
for 1=2, 3, 4, 5, 6 in each case can be defined. Using this 
notation, the likelihood of the sample becomes 


L = ( apy’ ушш: (Bya' ) Бет trs exp | -( а+т—\') 


Ўх-В2›—\'22-(В+Ү—') Уу — @УХ — V'a — ( A+B- A ЈЕ ду 
—@'Узх—Ү3135—( 4 +7—х') Baz- Вун aD = (B+y- в) By 
– В'Уу—– az (a +BB) Yex—ydez—P' Dey ]. : (5-1) 

The simultaneous likelihood estimates of a, B, y, @!, В" 
and Y' are 


a = _____2 СПНЫН (52) 
DX + 22% + Say + Daz + Ух + Vex’ | 

AE r +r trt } (53) 

В © УУ Day + De Dee 2%Х ' 

^ Ez 73 4-44-75 4- r6 (5-4) 

Y С БХ Say Soe Ig ETÀ! 

CNET _ aq. (55 

x Dax — Lay + 247 — Daz (58) 

ју + (5-6) 
Уу Esz + 26У— Der 

НЕЕ: л n (56) _ 


Xu— Ух + 2;2— Tay E 
Y 
Following Freund’s arguments, the mean and variance oa ff 
for fixed r4 and r, are 


Es, ed) ME Cae) for ЗЕН 1, 
734 — 1 ( 
^ 12 У 
Уз, (a C (rsbre=2 ar for rg E r42 2. (7) _ 
"(ъа 10 (8+2) C 0 и 
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1 T ^ 
Corresponding formulae for the means and variance of В' and ў 
cen be written down, we have also 


iw m INA DA L 2 
(у= got Є (5:8) 
Excluding {һе case of rs pra20, rst rg =0 and rı +r2=0 and 

using the method developed by Mendenhall and Lehmann [ 2}. 
It сап Бе shown that 


1 а (a+B+y7)? —aBy | 0 (7? 


= па? 


B(a+B+y ? — ову к=; Р 
а |+0( ), (5-9) 


—— 
~ 


ile Секе" | = 
ни ни EO) . 
) ny’? aß ( 2y 4-o.-- B) ш 

We have not beenable to.obtain the mean and variance of 
the estimates а, 8 and 7. 
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SEQUENCE OF m-GONAL NUMBERS MOD n. 


A. P. Span 


Lecturer in Mathematics, M. G. Science Institute, 
Ahmedabad-9 


Vaidya"! bas considered the periodic nature of the | 
sequence of triangular numbers mod 7. In this paper we exter 
| the result to the sequence of ™-gonal numbers mod n, where т 


The kth m-gonal number is defined to be 


My—3 k {(m—2) k-(m—4)}. 


Theorem 1: The sequence M, (mod п) is periodic бог | 
| fixed т greater than or equal to 3. 


Proof: Let п be odd. 
Then obviously 2 | £(m-2) n—(m—4)3 
and hence M,z0 (mod л). | 
| Also Mayx=4 (n+k){m—2) (п+®&)—(т-4)} _ 
=} nf (m2) (n-42k)—(m—4)} +4 &{ (m—2) ке 
Since 2 | { m—2) (n+2k)— wd 4) Зава $ E 


This proves that the sequence Mk (mod | 
for odd n. ~ j th y 


Next, let n be even. Then clearly, 


M,,=0 (mod 1d ‘and it can be 


uL 
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Thus the sequence M; (mod п) is periodic if п is even, 
This completes the proof. 
Theorem 2: Let k(n) be the (smallest) period of the sequence 

M, (mod п), then 


(1) if is odd, then k(n)=n, 

(2) if п is even, and m odd, k(n)- 2n. 

(3) if п and т are even and 4 ~! (m, n), кл) = 
(4) if 4 | (m, n), then k(n)=4 п, 


Proof : Let n be odd. Then from theorem 1 k (п) | " 
(1) We write k-k(1) 
Since k is the period, My4.=@,=1 (mod n) 
Also Mya 7 Myt+(m—1)4+(k-1) (m—2) 
ie. Мед= Mth (m-2)-41. 


Now by theorem 1, M,=0 or M,,=0 (mod п) according 
as n is odd or even. 


Therefore (2.3) and (2.2) give 
(m— 


k( m—2)=0 (mod n) (2.4) 
If (n, m—2)=1, then (2.4) implies 
К==0 (mod п) 


which with (2.3) gives К=п, 


If (m—2, n)=d>1, then by (2.4) 
k=0 (mod ла) 
.. We also note that by (2.1) k(x, 
. Therefore, k=nr/d for some r, 1«r« d. 
_ Now, since M,=0 (mod n), 


3 k((m-2) k-(m—4)) =0 (mod E 


M 
ction, Haridwar 


~ Мы cau. 
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Therefore (7124) {(m—2) m|d—(m—4)y is an integer. 


If (r, 4)=1, then d((m—2) Z—(m—4). 


| Now d | (m -2), hence d | (m—4), 
but this is impossible unless d=2. 
However, since л is odd and d | n, 422, 
Therefore (r, 4)=1. 
If (r, d) 7522, then d=ss'. Now d is odd so 523. 
Also r=d; if rzd, then 5 | (т-2) т[4-(т-4) 
and s'>3 (since У =1 implies s=d, і.е. r=d). 
But s'|d and d|(m—2), 

therefore 5' | (m—2). 


Hence s' | (m—4) implying s'—1 or 2, which is а contra- $ 
diction. Therefore r=d, і. e. К=п, 
(2) Let л be even. 
| (а) Suppose т is odd. 
| If (m—2, n)=1, then (2.3) implies k=n or 21. 
B But M =} n((m—2) n— (m—4) y #0 (mod п), 
| since (m—2) n— (m—4) is odd. Hence (i) п therefore k(n)= 5 
If (m —2, n)=d, then as before | 
к=п |а, 1< r «2d, 


and because M,==0 (mod п), we have 

3 (nr[d) ((m—2) т|а—(т—4)} =0 (mod п). 

Again (r, d)=1 implies since 4 | (m—2), that d|( 
le. 4—2 but m is odd. 


Hence 422, PT 
If (r, d)=s<d, then if d=ss', then again we 
_ Which is impossible. - ji 


_ Therefore (r, d)-4, Hence r= : 
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Now if г=а, then 
M=} n{(m-2) n-(m—4) } ~0 (mod л). 
Hence r=2d, and k- 2r. 
(b) Suppose т is even. Then (т- 2, D. would imply by 
(2.3) that $7|k, i. e к=} n, n, у (5n) ог 2n. 
But М:=>+4 (т—2) ju-(m-4)] 
Now 4] (m-2) or 4 |(m- 4), therefore unless 
4| n and 4 | m, 4~ |£m-2) }п—(т—4)} 
hence М „30 (ой n). 
р, { (m—2)n—(m—4) Y =0 (mod п). EC 
Also Maj M; (mod n) by (1-1) 
Hence k(n)=n: 
If Ап and 4|т, then A =0 (mod n), 


also, Mn 
o "Of 


—M,(mod п), so that k(n)=4n. 
Finally, let(m—2, n)=2'4, а is odd. 
Then Кп)=2-'п ја, 1&r«2'" q. 


If (r, ¢)=s<q, and q=ss', then again we get s'=2 which 
is impossible since 4 is odd, therefore (r, 4' — q. 


Hence r=q, 24, 39, ......, 21914. 
If r=sq, 522, 


Mig (m= 25-9. 


f t=1, then s<2, therefore s=1, and hence 


к=їп £(m-2)— 3n — (m — 4) Y 3&0 (mod n) 


since 4c |n and 4~ (m. 


then 2 |(т —2 ) fhérefore- 4~ |(m—4), 
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Since s<2!, therefore 


ns 
5 [0 E: nl is not an integer. 

y Ж: 
Therefore Mp0 (mod n). 
But M,=0 (mod п) and Мн M, (mod n) 
Therefore К(п) = п. : 
If 4:| пава 4 | т again k(n)=n | 2. 
This completes the proof of the theorem. 


A number п is defective if complete residue system mod 7 
does not occur in the sequence of m-gonal numbers. 


Theorem 3 : АП odd primes p, such that p~ [(m—2), are 
defective. 
Proof: All distinct residues mod p in the M-sequence are 
to be found in the set Mi, Му M3 .....-++) Мр 
Therefore we prove that there exists Ё,? such that 
тек фер such that M,zM, (mod 2). 
Let X be the soln. of 
(m – 2)x==(m—4) (mod р). 
If x is even, and x#0 or 2, then we take k=1, t=x—l. 
Then (m—2) (k+i)=( —4) (mod р). 
Also (k—1)=(k-+t)—2t=x—2t is even. 


therefore 2|(k—:) and hence 

(к—!){ (m—2) (e) — (m7 4 ) =0 (mod 2p). · 
which is equivalent to Му=М (mod p). 
If x20, take k=1, t=p—l. р 


k+t=p 


and therefore FT 
(m— 2) (k+ t)=(m—2)0=m—4 (mod Р) 
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also since k+1=p is odd, (m—2) (k+t)—(m—4) is even. 
Therefore (т— 2) (E41) — (m—4)0 (mod 27) 
ке, (E20) {(m—2) (k-+t)—(m—4) } =0 (mod 27) 
implying Му Ми (под р). 
If х=2, take k=3, г=р—1 
k-+t=p +2 etc. 
Suppose x is odd, then we take k=p-1, t=x+1, 
Unless х=р—2, if x=p—2, take К=р—2, і=р. 
| This completes the proof. 
“Theorem 4: If Р|(т—2) then р is not defective. 


| . . Proof : If 2|(m—2) then 2|m and 

| |--__м=1=1 (mod 2) 
M,=m=0 (mod 2). 

Ке оге 2 is not defective. 


' | Therefore suppose р is odd, andl р|(т— 2), we must show 
| that if k £t and 1 <k,#t < p, then 


| MX Mt (mod p) 
|| If M,=M; (mod p), then as before 

(8—1) §(m—2) (k+1)—(m—4) } =0 (mod р). 
` p|(m—2), <. (6-1) (m—4)=0 (mod p). 
_Р|(т-4) к=: (mod p). 

Theorem 5 : 
5 for all integers г, 


_ Proof > M,=M; (mod: p): 


If p1(n-2), p ‘odd, then р" is not defective 
would imply 


E 2): £02) (k-+1)—(m—4) } =0 (mod р). 
Т5) but р|( -2) 


QED, 
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Theorem 6 : If odd primes p are not defective then neither 
is the product II р", r integral. 


Proof: Similar to theorem 5. 


Theorem 7: If 4~ |m, 2 is not defective, r re If 4 | m, 
27 is defective for r 22 but 2 is not defective. 


Proof : If 4 | m, then the period is dn wien Ia 
therefore all numbers of the type 4t are defective, so that 2' 
rz2 is defective. If 4— | m, suppose 2 | m. Then (period. of 2 
is 2’). Mu "m 
^^ MZM, (mod 27), then 

(k—t) § (m—2) (6+1) — (m— 4) } =0 (mod 27+). 

Now 4~ |(m—2) (k-r:)—(m— 4) and 

2 | (m—2) (et) -(m—4), 
therefore ket (mod 2’). 


If m is odd, the period is 27?! (for mod 2). 


V 
Now let M,— Му k#t (mod 2), о о с __ 
therefore (k—1) [(m—2) (#+!)– шай =0 (mod 2+), хі 
i ui cals ӨЧ ent 
If k+t is even, 
k=t (mod 2+). 
If k+t is odd, so is k—#. 
е 


Therefore 


r m vr Рот 
Therefore k4-fzx say Sc Ed 


Then the 27 numbers are divided into 2 groups о Ў 
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Theorem 8: 12’ Pj! is not defective if P, are not. 
(Here r=1 if 4[m). 


“А 
a 


For Мъ= M, (mod Ш2'Рх!) is equivalent to 
Myz M, (mod ПР“) and M, М, (mod 2) 
is equivalent to k=r (mod IIP,") and since k(”)=2n, the proof 
follows from theorem 6 and 7. 


t 


v - Theorem 9: Any multiple of a defective number is defective. 


а Proof : Trivial. 


Theorem 10 : Any non-defective number is of the. form 


ar Пр“ 5, PO 
pil (m—2) 


г20 but r<i if 4| m. 


Proof : Obvious from theorems 8 and 9. 


Summary 


In this paper it is proved that the sequence of m—gonal 
numbers mod u is periodic. We also find expression for the 
period. We also find all integers п for which a стз, mod л 
occurs in the sequence of m -gonal numbers. Br 
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ОМ DIVISIBILITY PROPERTIES OF NUMBERS BY 7 


А. P. Suan 


Department of Mathematics, University School of Sciences, 
Gujarat University, Ahmedabad-9 


In this paper we generalise a problem which appeared in 
Suganitam (1). The problem is as follows. 


Find a four digit number such that when any one of its 
digits is replaced by 1 the resulting number is divisible by 7. 
The problem can be generalised in many directions. 


Suppose we want to find a four digit number with the 
property that when any one of its digits is replaced by 1, the 
resulting number is divisible by 7.:5624 and 5694 are the only 
two four digit numbers with this property. The problem can 
be generalized. We may ask for digit numbers with. the same 
property. We may also ask for replacement of any digit by 
2, or 3, or 4, or 5, or 6. Still more generally we may replace 
7 by a prime p, (p 10)=1. апа replacement of digits by 1, 2, 3.. 
or (p—1) may be considered. We shall attempt to answer the 
question for 7 first and then generalise to other primes р. 


We have 10 23 (mod 7) 
102==2 ( mod 7): 

103=6 (mod 7) 

10%=4 (mon 7) 

uci ( mod 7 )i 

=1 (mod 7) 
The m is equivalent to finding do, а 22+. . ydn- 
(mod 7) where the number is an-ı 4n-1.. -01 age 2: 
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The conditions imposed imply 
1077! a. + 10772 ап. + +++ +107а, 
410714 1077? apg aeret e e + 10% 70 (mod 7). 
e EET 3.7 
аюы — 06745 120. | 
This is obtained by subtracting two of congruences опе 


containing a, replaced by 1 and the other containing ае re- 
placed by 1. Now let 


п=6б4-Ег 0<г< 6. 


First of all consider the case 4=0. 
Then the cases т=0, r=1 are atonce ruled out. If r=2,, 
we have 10'4,+1=0 (mod 7) 
10'+a=Œ0 (mod 7) 
therefore 3,232 (mod 7) 
аз=14 (mod 7). 
Hence the numbers are 24, 94, 


For r=3 107a--10a;4-12:0 (i) 

102a; +10 + 10%p=30 (3) 

5 ; 107+ 10a, + 10925230 (iii) 
Therefore 24,4 3a,=6_ (iv) i 

2а4-Еа,к=4 (>) 

3a, + ауе 5 Bas 4 (vi) 


r ZagE33 or ayzx5, a0, а,==3, 


Therefore the numbers are 305, 375. 
For r=4 603+ 2a,+3a,=36 
ба + 24 ay=34 


(4) 


lection, Haridwar 
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or 3a, —ау==2 
2а, — аук=1 (4') 
баз —а=5 


баз + 2a, + 3a;=6 
or Зад==5, therefore 4974, ау==2, а,==6, а==5. 


Therefore the numbers аге 5624 & 5694, 


For r=5 we similarly get numbers 75624 & 75694. 


For r=6 we get 111111 or the numbers obtained by replacing 
any one of these 1's by 8's. 


НИНА 
SIRE ET oria рани E RAUS UEM RU Eee. 


Now let n=6q+r 0«r«6. 
Let us introduce fn..p(q, i). 
p(a,i) =4+1 for 1=0, 1, 2,.......‚ (r— 1) 
=q (ог => Pabiloi 
Then {һе congruences (six) are 


Sag р(а, 5) + 4a, p(a, 4) + баз r(a; 3) + 2a, pla, 2) + За pla, 1) 
+ 4 p(q,0)—1 } а==б(—1) (mod 0). 


Зађ р (a, 5) 4a, pla, 4) + базр(а, 3) +20, pla, 2)+3а, { pla, 1)—1 } 
|» ; +060, 0)40=4(— 3) 


and 4 similar congruences. 


Now consider the case 7=6 Then the congruences are 


Sas (а+ 1) +4а (2+1) +605 (a41) +20 (a+ 1) + 3a, (a) at 
(mod 7) 


5а5 (4--1)+ 4а, (g+1)+643 (ху 2a (4+1) + Заја +(а + 1)a m4 
È (mod 7) 

5а 1) + да 1) + ба. DUE | 
в (G+1)+4a, (441) + баз ( 4X bom 54 (кой?) ас, E 


= => 


oy 
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These give 3a, = ag2 
2a, —agzl 

баз — a5 | 

4a, — 4,53 | 

5a5— а==4 

therefore (64 5) ==—154—9 | 

==64 +5 | 

Therefore а0=1, а=1 &4—1,...... unless 4==5 (mod 7) | 


and if gzx5 (mod 7) a, is arbitrary. 
Therefore ф=4)=...... == 
4972, а1=6, а;=5, аз=0, a,—3, а;=4 
4973, 4, =4, а, =2, а =6, а,=5, a5—0 
ау=4, а, 2, a,=6, a4—5 
а=5, а — 0, а,=3, 03=4 
4926, 4,—5, а, =0, a4—3 


=0, a,=3, а; =4, аз= 2, 
Let л==74-+-1. 
Let g=1 (mod) 6 
Sas q'+4a,g' + баз а' + 2a, q'+3a, (q' +1)+q'a,=6 (mod 7) 


‘Sas @--44 4! +603 4! 4-24, а 43a, т +02, (q'-+1)=4 (mod 7) 
|. where if g=6k+41, q'= ibd etc, 
ese lead to 


5ág— ay=4 (mod 7) 


4a4—a)=3 (mod 7) 
ба 455 (mod 7) 
= EES (mod 7) 
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Hence if 4'=1 (mod 7), we can find do, ај,. e dg. 
Thus if n=7 (6k4-1)--1 i.e, п=8 (mod 42) there are no numbers 
with this property, if 7 | g'—1. 

But 7|4'—1. Hence there are no numbers. 

Similarly if 4=2 (mod 6) we get 

(64' +2) а,64' +3 etc. 7] g'—2=k 

Thus there are no numbers if n=7k-+1, 

Now the congruences depend only on the least non-negative 
remainder (mod 7) of q. First of all we note that we have to É 
determine 4 only. (a) determine ау, a, as, etc., given ар. Ў 
Let n=6q+r 0<r<6 (r=0 or 6 is ruled out). 3 


| Case 1 : r=1 then we get a from rH: 
| 5% а +4а4 q+6a3 q+2a, ¢+3a, а-а, 426 (mod 7) 
| and equations (а) i.e. 

| oe | бау 4—64+6 (mod 7) 

| or 4, 4=4+1 (mod 7) stant 5 
| Thus if g=1 (mod 7) implies 2022 
| а=2 (mod 7) implies 4%=5 
| =з (mod 7) implies =6 
(mod 7) implies 4=3 
(mod 7) implies %=4 
(mod 7) implies %=0 
(mod 7) since then "=! (mod 7). _ 
Case 2: r—2 


(64 1) a=69+4 n 
therefore (4—1) а=@+3 2 «В 
Therefore 931 since then 7=1 (mod 7) 

а=2 implies 425 
43 implies а:2=3 
44 implies 4=9 
q=5 implies m=? $ 
I=% ш aso 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


158 ГА EI s 


Similar calculations for 7—3, 4, 5 show that лав] (mod 7) 
and a is given by the following table: 


20 20 +11103 


тр ЈЕ 28 


33 27 14|38 


mm 3531 4089 


Thus for ex. 12233 (mod 42) last digit of п is 3. 
and п is 3756243, 


Now let us consider the effect of рп a, by 2, 3,. 
instead of. 


Then the eqns. will be 


Заг= a) zr (mod 7) 
2ар— аут (mod 7) 
&yLamsr(moà7) (0) 
дај = ayz3r (mod 7) (r=2, 3, 4, 5, б), 
5a; 2- ay =4r (mod 7) 
and 5 pla, З .. .. ee = (mod 7) 
with now a; replaced by r. 


If we keep ao fixed a,—0 (mod 7)a; (1-1, 2, 3, 4, 5) will be given 
by A. P., since for P, 32,4 (mod 7), for Ра 3a, —6, 
- Thus 562430 
354160 
146520 
631250 
423610 
215340 


Р, 


ау 0 
n=(mod 42) 


dg 
n=(mod 42) 
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a is known, we know the number for any other Р. This is 
easily proved. For Р, the result is obvious (by the congruences 
already solved). If 4=0 (mod 7); P, Ра, Ра Ps, Pa follow from 
congruences (5). 


ag For P, is obtained from 
аод = (4 +1) r (mod 7) or other similar congruences. 


Therefore if ао is known for Pi, rao is soln. for Py. 
Then from (b) it follows that raj is soln. for Р, 
j=1, 2, 3,4, 5, 
Thus if л, has property P, the numbers лу, пз, r4, is, nig 
is obtained by multiplying digits of n, resp. by 2, 3, 4, 5, 6 
(mod 7) have property P, Ps, P4, Ps, Р. 
The following are tables of last digits for P}, Ps, Ра Ps, Pg. 
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БИН 
—t = — 
Se ee E 


Йй 
|| 
H 
| 
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35 | 39 | 41 | 40 | 31 | 37 


EE 


| 27 33 | 32 | 34 


— | ———— 1 


S consider when we can obtain n+1 digit number 
igit number Un by prefixing an integer. Obviously _ 
Pi 7 must be the prefixing number. Also 
Bn o | 
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and v, & u,,, must have the same last digit. Thus from tables of 
P, it follows that лед, 9, 13, 38 (mod 42) is necessary and 
sufficient. For prefixing by two digits the only combination in 
243056 divisible by 7 (2 digits) is 56. Hence 56 only can be 
prefixed. From tables this happens if & only if 


n=2, 7, 11, 33 (mod 42). 

similarly 3-digit prefixing agent is 756 and then 
п==2, 7, 11, 34 (mod 42) | 

For four digits we have 4305 prefixing n iff 
n=16, 17, 19 27 (mod 42). 


30562 is prefixing number for n iff n=20, 21, 23, 40 (mod 42). 

Thus we get an invariant prefixing property for all Pj. 

Of course 7 can be replaced by any prime р (р, 10).=1. 

All the congruences remain valid. Now finally let us note 
sequence of last digits for р, 


a 5; 4, 4, 25 2, 2, Њу 5; 5, 3, Z, 6, 3, 7, 6, 3, 7, 4, 6, 4, 
2, 3; 7, 3) 2510,40, о eee 
Sequence of first digits is 
2, 3, 5 7, 2, 5 7, 2, 9, 7, 6, 6, 6, 4, 4, 4, 3, 3, 6, 3, 4, 
6,2, 2, 5, 7, 57, РИ v avia КОШ 
Now let us see how to find 7 digit number with property Pi. 
Pil 4,—2 from the table. Hence by P, sequence 305624 
| п==2430562. 
24 a) = 4. 


P, sequence gives "= 4160354 


225 п= 6520146 
Р, а=1 п=1250631 
P cred n= 3610423 


a=5 n=5340215. __ a ab 
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tion of prefixing is the question. of suffixing. 
TED: 3 


Similar to ques 
Following is the table of first digit fo 


First digit 
n(mod 42) 


Thus suffixing is E by 7 iff 
- ' n=16, 20, 25, 33 (mod 42) 
by 56 iff n=17, 21, 26, 37 (mod 42) 
by 756 iff n=16, 20, 25, 35 (mod 42) 
` by 4305 iff n&7, 9, 10, 41 (mod 42) 
by 30562 iff лез2, 4, 5, 27 (mod 42). 
Thus e.g. 24 is suffixed by 30562 to give 2430562. 
"5624 gives 562430562. 
2430562 gives 24305624305. 


^ Thus if n=2 prefixing by 756, 56 and suffixing by 30562 
is possible: If n=4 (mod 42) 30562 can be suffixed and 7 can 
_ be prefixed; ex. 5624, 75624, 562430562. If n=7 (mod 42) 4305 

can be suffixed and 56 and 756 can ђе prefixed. 


If n=9 (mod 42) 4305 and 7 are corresponding numbers. 


_ Tf n=16 (mod 42) the numbers are 7, 756 & 4305. 


If n=17 (mod 42) the numbers are 56 & 4305, 


ше shall see how 7-plays an important role. 
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To avoid trivial results we must have (P, 100) 1. 


7 is the smallest prime less than 10 of which 10 is a pri- 
mitive root. If we want all numbers 0,1,2,...... p— 1, to occur 
in np 10. For other primes we must use another base g (g, 10)=1 
and g is а primitive root of p. Even if we do not want all 
digits to occur in п we musthave order of 10 mod p less than 
10. But then the results are then not so interesting: : 


Summary 


In this paper we have prepared tables to find. п digit number 
with the property that when any one of its digits is replaced by 
1 or 2 or З or 4 or 5 or 6, the resulting number is divisible by 
7. We have a!so made several interesting remarks at appro: 


priate places. 


References 
Suganitam, - 
March '68 
Page 38 
Problem 38 
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A NOTE ON OPERATORS OF CLASS (N) 


J. H. SHETH 


Mathematics Department, University School of Sciences 
Gujarat University, Ahmedabad-9 


An operator Т defined оп а Hilbert space H is said to be 
hyponormal if T* T-T T* > О. Using the concept. of a trace, 
Halmos [1] proved that the notion. of -hyponormality coincides 
with that of normality on a finite dimensional space Recently 
У, Istratescu [2] introduced a new class of operators, operators 
of class (№), as follows : 


Definition 
Ап operator T defined on a Hilbert space H is said to be 
of class (N) if || Tx|? < || T?x|| for all unit vector x 6 Н, 


l It is not very difficult to see that a hyponormal operator 
| is of class (N). 


The aim of this note is to prove a result КО to above 
for operators of class (N), on a finite dimensional space. In 
2 ct, we prove a more general result as follows : 


: Е T is an operator of class (N) with pure point 
s(T) =0(T)) ona separable Hilbert space H, then 


Asa corollary, we get 


3 lary : И T is an operator of class (М) on a finite 
ensional space, then T is normal. 
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To prove the theorem, we need the following results 
which we state in the form of Lemmas. 


Lemma I: If T is an operator of class (N), then T is nor- 
maloid. 


Proof :. See [4]. 


Lemma 2: Jf T is an operator of class (N) and T is invariant 
under a subspace Hy of H, then the restriction 7/H) of T onto 
Hg is also of class (W). 


Proof : See [3]. · 


Proof of Theorem : |t follows from hypothesis and the 
lemma 1 that there exists a complex number &€ p(T) such that 
|т|= | «|. Let N (T) be the null-space of T—al. Then for 
each x€Nq (Т), | (Т“ —'al)jxl? = 1712 — a(x, T*x) — a(T*x, x) +] af 
[х[%< i.e. x€NG(T*). - 


Let Ua =No. (T)MNa(T*), then Var {0}. It is easy to see 
that f Ua; а € p(T)} is a mutually orthogonal family. Let 
Но= 0 Ua, then Hy reduces T and the restriction of T onto Ho 

€ p(T) 
is normal. In order to complete the proof, we have to show thal 
Hi— $0}. If possible, suppose Ho~ {0}. The restriction 7/Ho 
of T onto Hj is of class (V) by lemma 2. Hence there exists a 
BE эүт[ҥ)сз(Т)=р(Т) such that [B1=|| T]Hol| by lemma 1 
again. Thus Ng (Там) { 0) as above and is orthogonal 
to Hy, a contradiction. In other words, H}= (0j. This com- 
pletes the proof of the theorem. 


In a personal communication, V. Istratescu pointed out 
that the above theorem holds also if Tis invariant normaloid [3]. 


Summary 


In this short note, we prove that if H is a separable 


Hilbert space, then an operator 


а normal operator. 
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STUDY OF RAINFALL OF KUTCH 


С. A. КАРАША 
St. Xavier’s College, Ahmedabad 


1. Introduction 


The annual rainfall of forty-five years (1911-1955) for eleven 
stations of Kutch (Fig. I) is considered in this paper with a 
view to study its distribution, variability ete. The required data 
are taken from the statistical hand-book of Kutch 1955-56. 


Fig. 1: Map of Kutch showing rainfall stations : 


1. Вћај 7. Nalia 
| 2. Mandvi 8. Lakhpat 
| 3, Mundra 9. Nakhatrana 
| 4. Anjar 10. Khadir 
| 5. Каһраг 11. Кһауда. 
6. Bhachau 


2, Distribution: of Rainfall = fee 
The rainfall is chiefly confined to the four months Fane; : 
- July, August and September. Practically all the yearly rainfall _ : 
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0 66:040 


0 51:816 
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0 107:696 
0 
0 


0 105-664 


— 


0 157:988 


0 37-084 


Mandvi Mundra 
0 62:484 0 19:050 
— 0 
0 0 
0 171450 — 
0 
0 26416 0 71374 
— 0 
0 132:588 0 175:514 
0 0 
0 == 
= 0 
0 33:28 0 3632 


Anjar 


0 44450 


0 
0 


0 
0 
0 110-998 


0 82:296 


0 


0 32:766 
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Rahpur 


0 27:686 


Bhachau 


0 47-752 


0 153416 0 139192 


0 


0 116:840 


0 162:814 


0 116:586 


0 77-724 


0 
0 79:502 


0 93:726 


0 101:854 


— 


— 


0 162:560 
0 86106 
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0 37338 


0 126:233 


0 

0 9:906 
0 103-886 
0 41:910 


85:344 
52:832 


0 

0 

0 88:900 
0 148:336 
0 

0 


— 71-882 


0 0 Zero 


Lakhpat 


0 57150 


21:590 


33:020 


0 83:820 
0 35:560 


0 0 Zero 
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Nakhatrana 


0 37:338 


0 


0 77:724 
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0 
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0 
0 


0 115-570 


0 127:000 
Q 22-860 


0 


0 


0 


— 
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Khadir. 
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79:502 


90:678 


21-124 


112-776 


52:070 


Khavada 


0 74:422 
0 
0 76:962 
0 109:220 
0 112-522 
0 133:350 
0 
0 


0 112:776 


0 


© 6:096 


0 132-080 
0 145-796 
0 


0 35-052 
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7. Variation in Rainfall 


Considerable variations in the rainfall occur from year to 
year. This can be clearly seen for eleven stations and Kutch 
as a whole from table V. 


Taste V 


Stations Annual Normal Minimum annual Maximum annual 
with years with years 
Bhuj 299.70 21-08 (1911) 971-86 (1926) 
Mandvi 398.80 26.44 (1918) 1188-44 (1926) 
Mundra 375-90 19-10 (1911) 963-74 (1917) 
Anjar 317-50 32-84 (1939) 756-22 (1913) 
Rahpar 335-30 27-74 (1911) 708-18 (1944) 
Bhachau 350-50 47-78 (1911) 844.08 (1945) 
00-00 (1939) 
Nalia 286.32 9.94 (1918) 1144-56 (1926) 
00-00 (1939) 
Lakhpat 243-80 21-60 (1918) 983.00 (1913) 
Nakhatrana 274-30 22-90 (1939) 1177-30 (1926) 
Khadir 266-70 1-56 (1947) 723-90 (1913) 
Khavada 332.70 14-00 (1911) 1254-80 (1913) 
Kutch 317-50 34.30 (1911) 830-08 (1926) 


8, Variability of Rainfall : 


The standard deviation (S) of the rainfall for eleven stat- 
ions gives an idea of the distribution of rain about its mean. 
value (M). The coefficient of variability is obtained by the. 
S x 100 

Ad єз; 
to place. Table IV gives the mean annual rainfall z the ше 


formula in order to compare the variation from Веи 
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south to north with the exception of Nalia and Lakhpat where 


the reverse holds good. 


| | 9. Mean Annual Rainfall 

| In view of the fact that rainfall for the individual years 
may increase or decrease does not bring trend of increase or 
decrease, the three years, five years, seven years, ten years and 
twenty years means of the different stations and Kutch as a 
whole are computed and plotted. The results of the analysis 
are in table VI. 


Taste VI 


3 years 5 years 7 years 10 years 20 years 
Occasions of Increase (I) and Decrease (D) 


Stations y 19) TE SD UT. Р. I D I р 
Bhuj 6 8 ПЛЗ 2 i 9 I 
Mandvi 7 3 Ween 53. r3 а 
Mundra Um] à Aa fd Dire | = ijl 
Anjar 6 8 3s 3-1] ПО = Л 
__Еаћраг 8 6 к ЫЗ >л 4 ore] — Íl 
Bhachau 8 16 dio — 2. wc gi 
3 10 ОИ Ни но wl. 3] К ET 

"9 3 3H o oda ss 1 2 Е 

8 5 Jn See Oars 2 aa 

8 6 ДА MESA 2:27 16 2-5] 112 

v 6. $ 97 а о: отг fe) al 

EM 0o 3 25 ооо 


CORDE - 

There is up and down trend in almost all the stations and; 
ve Y © || 
Kutch as а whole for 3 years, 5 years, 7 years, 10 years mean 
[2 ‘it S у, Р 


В esting to find that 20-year mean shows up trend, 
P while the rest sho í 


= f 
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Mean rainfall of 10, 20 and 30-years for all stations and 
Kutch as a whole and differences of them are given in the 


table VII. 
"TABLE VII 
Mean Rainfall of 
1911-20 1911-30 1911-40 
Stations a b c ` b-a c-b 
Bhuj 355.60 331-47 289-56 -2413 -41-91 
| Mandvi 42926 427.99 40640  - 127 – 21-59 
|| Mundra 401-32 403-86 375.72 ++ 254 -27-94 
|| Anjar 388.62 36068 31826 -2724 – 42-41 
Rahpar 350.52 355.60 336.04 + 5:08  -19-55 
Bhachau 347-78 -37465 34620 +2667 — ~ 28-44 
Nalia 254.00 — 27686 293-62 +2286 . +1676 
Lakhapat 287.02 257-81 241-30 - 2921 -1651 
Nakhatrana 256-54 299.722 267-46 +4318 —3225 
Khadir 210-82 22225 26746 +1143 +45-21 
Khavada 347-98 35941 33782 +1143 -21.59 
Kutch 332-74 341-63. 31900 + $89 — = 2260 


Table VII brings out the following very comspecuous 
features : 
1. Most of the stations except Bhuj, Mandvi, Anjar and 


Lakhpat show a positive difference i.e. an increase in rainfall E 
considering means of 1911-20 and 1911-'30. 


2. Most of the stations except Nalia and Khadir show a 
Negative difference i.e. decrease in rainfall considering means 
of 1911-30 and 1-40. 


i 
№ 


3, The magnitude of difference varies from station to 
Station. 


| 
ЈЕ 
| 


men SI 
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4. Mean rainfall of first ten years (1911-1920) first twenty 
year (1911-1930 ) and first thirty years (1911-40), when com- 
pared shows down trend through out for Bhuj, Mandvi, Anjar 
and Lakhpat; shows up ani down trend for Mundra, Rahpar, 
Bhachau, Nakhatrana, Khavada and Kutch asa whole. Upward 
tiend through out is shown by Nalia and Khadir. 


10. Rainfall Trend 


For this Kutch as a whole is studied. From fig. 4 A it is 
seen that there are nine points for five years period. Of the nine 
points two are on the mean line, two above the mean and five 
below the mean line. The highest is 452-1 mm. for the year 
1926-30 and lowest is 208: 30 mm. for the year 1936-40. Of 
the four points of ten years period one is on the mean line, 
one above the mean and two below the mean line. The highest is 
355.60 mm. for the 1921-30, and the lowest 15 279.40 mm. 
for the year 1931-40. 


But five and ten-year running mean rainfall graph shows 
forty-one points for five years and 36 points for 10 years. Of 
the 41 points 8 occur on the mean line, 15 above mean and 18 
below mean. The highest is 452-10 mm. for the year 1926-30 
and the lowest is 208-30 mm for the year 1936-40 and 193-10 
mm. for the year 1937-42 and 1938-’43. ( Vide Fig. 4B). 


Of the 36 points for ten years б occur on mean line, 5 
above mean and 25 below mean line. (Fig. 4C ) The highest 
is 378-50 mm. for the year 1912-'21 and 370-80 mm for the 
year 1926-35 and the lowest is 231-10 for the year 1934-43- 
and 233-70 mm. forthe year 1939-48. Further point of 
interest is this that for the year 1927-36 and onwards, up to 
for the year 1946-55, ten years running mean is below the 


mean line. This shows that there is downward trend from the 
_ year 1927. 
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11. Intensity of Rainfall 


It is obtained by dividing rainfall by the number of rainy 
days. Unfortunitely record of rainy diys is incomplete. Inten- 
sity of the rainfall is given in table УШ and I. 


Taste VIII 

Stations Mean Rainy Days Intensity 

Bhuj 346-96 1530  . 22.60 21-84 21.59 
Mandvi 490-98 16-30 29-97 26-16 27.43 
Mundra 383-79 15-20 25.14 

Anjar 341-37 12-30 27-68 19-55 20-82 
Каһраг 313-18 13-66 22-86 21-84 22-86 
Bhachau . 414-78 12-44 33.27 

Мана 335-78 10-55 29-21 21-33 22-09 
Lakhpat 324.35 9.77 33-02 

Nakhatrana 372.36 11-77 31-49 

Khadir 265-17 6.88 38-35 

Khavada 355-60 10-77 30-48 

Kutch 358-39 12.25 29.21 


As а result of the high intensity of rainfall, а large quantity 
of rain water flow off the surface of the land as the heavy 
down pour does not allow time for infiltration of water into 
the ground. According to Kanitkar (1944) nearly half the total 
rainfall in a year is so intense as to cause surface run-off. The 
effective rainfall or the rain water that penetrates into the soil 
As thus reduced to nearly half of the annual precipetation. In 
addition to the loss of rain water considerable quantities of soil 
ecially the finer particles are lost due to erosion. 


The agricultu ¢1 or pastoral Utilization of the land is the 


2 and lasting source of wealth and both of these are 
measure dependent on rainfall, The yield of numer 


ction, Haridwar 


=i oS ta MS I 


es with rainfall of the year in such a way as t0- E s 


a а ate од Sana d 
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the carrying power of grazing land in herd of stock per square 
Кт. emphasises the same truth. 


The farmer who suffers more from too little rain rather 
than too much rain is much more concerned with its reliability 
than any other aspect. Averages of rainfall are very misleading 
and they are of very limited value in comparing one place 
with another. Ког example two places may each have an average 
of 508-00 mm. of rain'in the same rainy season, yet at one 
place the record shows extremes of the seasonal rains during 
last 20 years to be from 254-00 mm to 762-00 mm while at 
the other, over the same period the range may be only 381-00 
mm to 635-00 mm. Of the two the second one has undoub- 
tedly the more satisfactory rainfall, yet it is not shown in a 
statement of averages. 


Suppose farmers of both the places grow a crop which 
requires a minimum of about 381-00 mm. of rain in the season — 
to give an adequate yield. The farmer of the second place is "T 
likely to get this frequently because records show that it has 
not failed even once. But the farmer of the first place must 
sometimes fail to receive it, for in one year at least it received 
only 254-00 mm. It is obvious, therefore that the farmer of the 
first place is or should be concerned with the question of how. 
frequently he will receive less than 381-00 mm. of rain in the 
Season for it may mean the difference between profit and loss. - 


Assessing the reliability of rainfall is particularly important 
in Marginal rainfall areas where water is often the limiting 
factors in growth and yield. 
denm. ined з 

According to the method of Glover and Robinson ( 
Probability of seasonal rainfall below three-fourth of the 


of each station and Kutch as a whole is shown. 
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Taste ІХ 
Stations: Mean Selected теат Probability 
percentage 
Bhuj - 304-80 228.60. 35.94 
Малдуў 406-40 304.80 33-74 
Mundra: 381.00 288-49 31-58 
Anjar 33020: 247-65 3126 
Rahpar 330.20 247-65 3126 
Bhachaw 355.60 266-70 32.60 
Nalia 279.40 299.55 41:72 | 
Lakhpat 254.00 190.50 3820 | 
| ‘Nakhatrana 279.40 209-55 41-70 | 
© Khadir 279.40 209.55 39.34 | 
 Кћауада 330.20 247.65 36.70 | 
кш 330.20 247.65 3126 | 


| It is interesting to note that this probability compares 
favourably with the yearly data. 


аы 
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CORROSION OF ALUMINIUM IN AQUEOUS SOLUTIONS OF 
SOME ORGANIC ACIDS* 


J. D. Тагт and В. M. PATEL 


Chemistry Department 


U. P. Arts College and Smt. M. G. Panchal Science College 
| Pilvai, Dist. Mehsana ( North Gujarat ) 


Abstract 


Corrosion of aluminium (2S and М575) in aqueous solu- 
tions of some organic acids has been studied. The order of 
corrosive power of the acids studied is, trichloroacetic > > oxalic 
>sulphanilic> monochloroacetic acid followed by lactic, acetic, 


formic, maleic, tartaric, malic, succinic, citric, ascorbic, banzoic 
and anthranilic acids.. 


| 
| 
| 
1 


Gelatin, acacia, gum tragacanth impart about 60-70 per cent 
inhibition in decinormal oxalic acid, while agar agar, thiourea, 
potassium sulphocyanide and aniline give less protection. Potass 
ium chromate, sodium arsenite and sodium nitrite when added 
in sufficient amounts give about 50 per cent protection. For 
dichloroacetic acid solutions potassium chromate is an excellent 
inhibitor imparting about 96-99 per cent protection. Aniline 
Gives 84-89 per cent protection, while thiourea, sodium nitrite 

ind arsenite are not much effective as inhibitors, In oxalic 
pice inbibitors impart more Protection to M57S aluminium 


parison to 25 aluminium, whereas the reverse is the case 
ichloroacetic acid. 
* 


М ж 


С Aluminium and its all 
ide va ety of corrosive e 


oys show good resistivity towards а 
be nvironments, This may be attributed 
Presented at the annual Meeting a 

26% п Advisory Bure. 


nd seminar on corrosion | 
au (January 1967). ; 
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to the protective, tightly adherent and at times invisible oxide | 
film that forms immediately on the metal surface. The film is E 
generally stable in solutions with pH 4-5 to 8-5 (ref. 1). 
However, due to the solubility of the fiim in strong acid and 
strong alkaline media, the metal shows a high rate of corro- 
sion. The corrosion of aluminium in acid solutions has been 
studied by a number of workers. However, information regard- 
ing the corrosion of aluminium in organic acids is not much 
available 2345 In the present investigation the corrosion of 
pure aluminium and Al-Mg (2 per cent) alloy in aqueous 
solutions of some organic acids with and without inhibitors 
has been studied. The work isa part of a general investigation 
6.78.9.1 оп corrosion of aluminium under different environ- 
mental conditions. 


Experimental Procedure 


Two varieties of aluminium ( supplied by Indian Aluminium 

Co. Ltd., Bombay ) of the following compositions were used 

in the investigation : 

(i) 2S aluminium .. Al, 99.76; Fe, 0-15; Si, 0-09; per 
cent; Ti, Cu, Mg and Mn, traces : soft 
temper, 22 SWG; and 

(4) М575 Alloy .. Al, 96-81; Mg, 2: 22; Fe, 0.41; Mn, 
0.31; Si, 0.19; Cu, 0-05; Ti, 0-01 
per cent, soft temper, 20 SWG. 


The specimens ( 5X4 cm.) were polished according to the 
method described earlier !!' !^ using tripoli composition. One 
Specimen was suspended in each beaker containing 230 та] of 
the solution, left exposed to air at 30°+0-5°C. To compensate 
for the depletion of acetic as wellas chlorosubstituted acetic acids, 
0-001N solutions were changed every day, 0-005N every alter- 
nate day whereas 0-01N solutions were changed every three 
days. The specimens were cleaned after the tests by chromic — . 
phosphoric acid mixture’, The results are reported i 
Tables I and II on Pages No. 190 to 193. . ; 
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Discussion 


(a) Corrosion by aqueous solutions of organic acids: 


In all the cases, except trichloroacetic acid, the specimens 
developed a film of loose grayish product which could be easily 
removed by a jet of water or rubbing with a rubber bung. The 
film material when separated from the specimen by rubbing 
dissolved easily in dilute mineral acids and thus appeared to 
be due to the presence of cathodic impurities. The specimens 
immersed in dilute solutions revealed slight pitting on cleaning. 
In trichloroacetic acid no film formation was observed but 
there was extensive pitting as well as grooving and the speci- 
mens immersed in concentrated solutions were at times 
perforated. 


Aqueous solutions of amnthranilic, citric, malic, succinic, 
ascorbic, benzoic, tartaric and maleic acids are much less corros- 
ive, the extent of corrosion being about 1-15 mg./dm? for 2S 
aluminium; those of formic, lactic, acetic, monochloroacetic, dich- 
loroacetic, sulphanilic and dilute oxalic acid are moderately 
corrosive (extent of corrosion 15—100 mg./dm?), while trich- 
loroacetic acid and concentrated solutions of oxalic acid аге. 
highly corrosive (corrosion loss more than 100 mg-/dm?), This 
agrees with a report ^? that most of the organic dades well 
resisted by aluminium alloys at room S 


| In the case of anthranilic, citric, tartaric, lactic. malic and 
monochloroacetic acids, the corrosion is са more in 
di Hi БЫШ and it decreases with increase in the concentra- 
m of the acid. In the case of acetic, succinic, oxalic and tri- 
eee acids, the corrosion increases E increase in the 
| tation of ше acids, whereas with other acids the corrosion 
mum at intermediate concentrations. ‘On the whole, Al- 
corrodes to a greater extent th : 
may be due to the fact that mag 
acidic solutions” 


an pure aluminium. 
nesium is anodic to 
diete uta. 1966: ‘this is not the case 
| age £e to the extremely high rate of 


U Kangri C llection, Haridwar 
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corrosion, followed by perhaps the chunk effect, there is no^ 
evenness in the order of corrosivity of the two varieties of 
aluminium 


Generally, aluminium dissolves in acid solutions due to the 
hydrogen evolution type of attack, the reactions taking place at 
the microelectrodes of the corrosion cell being represented as: 

(i) А1 AI* 4-3e (anode) 


(ii) H*-Fe-H (ads) (cathode) followed by the reaction 
H--H2H, (в). 


кетелер ie каана 
SE Ly ri a СЫ УУ! I ЧЕ. 


б А. 


The following secondary reactions can also take place in ~ 
acid solutions! : ^ 


(iii) 2M+2H*+H,+2M* (anode) and 
(iv) O;--4H* +4e+2H,0 (cathode). 


меру 


On the basis of the dissociation constants the strength of 
the acids studied is in the order as given in Table I, anthrani- 
lic acid being the weakest and trichloroacetic acid being the 
strongest. The order of the corrosivity of these acids should, 
therefore, be in that order if only the hydrogen evolution type 
of attack is predominent and no other factors influence the 
corrosion process. It is apparent from the results given in Table · 
I, that for low values of corrosion loss there does not appear 
to be any direct relation between the dissociation constant of 
the acid and the loss due to corrosion. However, where the - 
extent of corrosion is more, eg., in acetic, lactic, oxalic and 
chlorosubstituted acetic acids, the corrosion increases with incre- 
ase in the dissociation constant of the acid. The absence of. 
complete correlation for all the acids at all the concentrations, 
may ‘be traced to the fact that corrosion is a complex pheno- | : 
menon and is affected by factors like complex formation, hydro. —— 
gen ion concentration, nature of the ‘acid, oxygen concentration _ 
etċ. For ‘dilute solutions of very weak ‘acids “the lower values. - 
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of hydrogen ions is low, sufficient oxygen is available and there 
are no film penetrating anions present in the solution. In acids 
like dichloroacetic, oxalic and trichloroacetic, the hydrogen ion 
concentration would be comparatively more and because of the 
solubility of the corrosion products the extent of corrosion would 
also be high. The very high rate of corrosion of aluminium in 
trichloroacetic acid may be due to an autocatalytic reaction! 


(b) Corrosion in presence of inhibitors : 


To assess their protective value, inhibitors like gum traga- 
canth, acacia, gelation, etc., were added to decinormal solutions 
of oxalic as well as dichloroacetic acid. The results indicate 
that agar agar, thiourea, potassium sulfocyanide and aniline 
are not much effective as inhibitors in oxalic acid, the inhibition 
being up to a maximum of 40 to 50 per cent. In the case of 
potassium chromate, sodium arsenite and sodium nitrite lower 
concentrations (of these substances) accelerate corrosion but 
higher concentrations retard it, indicating an anodic behaviour. 
The solutions to which potassium chromate was added turned 
green due to the reduction of CrO,- anion to Cr?* cation. On 
an average, substances like gum tragacanth, acacia and gelation 
appeared to be moderately good corrosion inhibitors for oxalic 
acid (70 per cent protection). 


In tbe case of dichloroacetic acid, potassium chromate 
appeared to be the best inhibitor, the amount of inhibition 
being 96-99 per cent. Aniline gave 84-89 per cent protection. 
Thiourea, sodium nitrite and sodium arsenite did not appear 
to be much effective as inhibitors, whereas with gelatin the 
xehaviour is altogether different. Lower concentrations of gelatin 
slightly protective but the protective value decreases with 
"ase in the concentration (higher than 0.1 per cent) and 
itely the inhibitor turns out to be an accelerator of corrosion. 
ic acid the inhibitors impart more protection to M575 
in comparison to 2S aluminium, whereas the reverse 

ichloroacetic acid. 


Dor | Kangri Collection, Haridwar 
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Conclusion 


Among the different acids examined for their corrosivity, 
acids like anthranilic, citric, malic, succinic, tartaric ascorbic, 
formic, benzoic and maleic appear to be much less corrosive; 
acids like sulphanilic, lactic, acetic, monochloroacetic, dichloro- 
acetic and oxalic are moderately corrosive while the strongest 
of these acids namely trichloroacetic acid is very highly 
corrosive. 


When added to a decinormal solution of oxalic acid, agar 
agar, thiourea, potassium sulfocyanide and aniline failed to give 
much protection to aluminium. Potassium chromate, sodium 
arsenite and sodium nitrite when added in sufficient amounts 
reduced the extent of corrosion by about 50 to 60 per cent. 
Gum tragacanth, acacia and gelatin gave better protection in 
comparison to other inhibitors. 


Potassium chromate appears to be the best inhibitor in 
dichloroacetic acid, the reduction in corrosion being 96-99 per 
cent. Thiourea and sodium nitrite do not give much protection, 
while gelatin reduces the corrosion only when present in very 
small amounts. 
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STRUCTURE OF QUADRATE IN SOME BIRDS 


U. М. Rawat 


Department of Zoology, University School of Sciences 
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The quadrate bone plays a significant role in the kinesis 
and articulation. of the avian skull The upper end of the 
quadrate is movably attached to the skull, while its lower end 
is attached to the zygomatic arch and to the sturt formed by 
the pterygoid and palatine bones. The forward and backward | 
movements of the lower end of the quadrate will raise or lower 
the bill accordingly. The quadrate bone is suitably modified 
also for the articulation with the lower jaw. It has three arti- 
cular condyles for such attachments. According to their position 
these condyles are known as median condyle, lateral condyle 
and posterior condyle. Normally the median condyle is large 
and provides a great support to the lower jaw which has a 
corresponding articular surface-deep-cavity on the mandible for | 
this condyle. The median sized lateral and the small posterior | 
condyles are continuous with one another and are separated | 
from the median condyle by a shallow groove. The articular — 
condyle of the quadrate from a rough, horseshoe structur x 
which bounds a cavity lying between the lateral and m 
condyles. A knob on the mandible fits into this cavity. 
arrangement of the articular surfaces of the mandible embr 
the condyles of the quadrate prevents sidewards or backwards 
displacement of the mandible ( Book, 1960, 1964) _ 6 
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1. Columba livia intermedia Strickland 


In this bird the post orbital (OP ) process of the quadrate 
is well developed. Moreover on its dorsal aspect it has a small 
lateral condyle. The posterior condyle ( PC) is very small and 
not well defined. The median condyle (MC) is large oblong 
and rounded (Figs. 1, 2). 


2. Eudynamys scolopacea scolopacea Linnaeus : 


The quadrate is strong and consists of all the above 
mentioned condyles. The lateral condyle ( LC ) is comparatively 
small and rounded. The posterior condyle ( PC) is dorsal in 
position and is very small. The median condyle ( МС ) is well 
developed (Figs. 3, 4). 


3. Psittacula krameri borealis Neumann : 


: As usual, the quadrate does not assume the triangular 
shape. The orbital process is short. It has a small dorsally 
situated lateral condyle (LC). The posterior condyle is absent. 
The median condyle (MC) is large and ventral in position 
(Figs. р; 6). 


as The lateral condyle is small and dorsal. The posterior 
le is mot present. The median condyle ( MC) is oblong 


lateral condyle and posterior condyles are -profusely 
| are flat and dorsal in position. The median 
is very well pronounced. It is large, rounded 
‘gai 


“ie t Jin. ‘ P 
"italie atem : 


loc 


ЕЈ 
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sharp point. The lateral condyle (LC) is flat and dorsal. The 
posterior condyle (РС) is flatter than the lateral condyle (LC) 
and more dorsal in position The median condyle (MC) is 
large and rounded with an anterior lip. The lateral condyle is 
as far ventral as the median. condyle (Figs. 11, 12). 


7. Upupa epops epops Linnaeus : 

The lateral condyle (LC) is small and flat. The posterior 
condyle is flat and elongated and projects back beyond the 
quadrate hinge. The median condyle (MC) is oblong with a 
concavity on its lateral edges (Figs. 13, 14). 


Fig 1 to 14 


Discussion 


All the three condyles are well represented in Columba 
"and serve the parpose of protection of the mandible from 


disarticulation. In Eudynamys, quadrate hinge provides. little 


‘protection for the mandible due to the small and rounded lateral 


condyle and moré dorsal position of the posterior condy _ 
In Psittacula alsó, the quadrate hinge does not provide sufficient 


abl 
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m disarticulation due to the absence of posterior 
he large median condyle and large posterior 
ve sufficient protection to the mandi- 
The posterior condyle is als» absent 


protection fro 
condyle. However t 
process of the mandible gi 


ble against disarticulation. 
in Apus, but the small, dorsal lateral condyle and large median 


condyle are sufficient for articulation of the mandible. In Athene, 
the median condyle is large. rounded and has anterior lip. 
This lip fits into the corresponding lip on the mandible and 
this locking device apparently serves to protect the lower jaw 
from disarticulation. All the three condyles are present dn 
| Merobs. Yet, the quadrate hinge is not able to provide neces 
sary protection for the mandible because of flat latera) condyle and 
posterior condyle. The same arrangement is also observed in 


Upupa, but in this bird the lage posterior process of the mindi- 
ble protects it from disarticulation. 
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| ` Summary | 


The structure of the quadrate bcne have been studied in 
en species of birds. The quadrate bone plays a significant 
in the kinesis and articulation of the Jaw. Normally, the 
te S i" r 4 Ley “or 

te assumes a triangular shape and possésses three condy" 
s Thes: éondyles fit into the corresponding 
The study reveals that variations exi 
је poor development or absence 
гі оп of the jaw, ^ 
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OXIDATION OF OPTICALLY ACTIVE (-)-2-METHYL BUTAN-1-OL 
ТО (4)-I—METHYL BUTYRIC ACID 


I. С. Vast and К. A. ТнАКЕК 


Department of Chemistry 
University School of Sciences 
Gujarat University. Ahmedabad-9 


The mechanism of the oxidation of alcohols by chr: mic 
acid is base-catalysed reaction and is mainly due to the kinetic 
studies of Westheimer and his colleagues'. In the heterolytic 

| oxidations of alcohols the hydrogen atom of the С-Н bond is 
removed, together with a piir of electrons, however, in some 
cases the oxidation resembles the bise catalysed decomposition, 
wherein the oxidant is initially attached to the oxygen atom 


of the alcoho!. 


-CH-OH + OX —r R-CH-O-OX + u* 


Y uA T 
* - S 
B: + H-C-O-OX —> H-C=0 + (BH) + OX 2 
| А == AI 
H 


The *hydride transfer' also takes place when the direction 


is reversed as under: 


R 
RA | + 
Ох + н-с-О-н => ОХЕ He сао tata 
= i 
H н і 


ese electron movements occur мп a 


In many cases th 
cyclic intermediate, or transition complex. a 


R 


24 Га = “е + H—OX 


| "2 | NA = A 


The neutral ch-omate ion ( СгО, )2-, has no oxidising power 
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and in aqueous solution the bichromate ion ( Cr,O: 7, formed 
by the rapid equilibrium, 


2- x 
(споў + но 2 (ucro, 


has an oxidising power. 


Ckromium trioxide in glacial acetic acid is a particularly 
complex oxidising agent. Westheimer (loc cit) also found that 
chromate ester formed during oxidation slowly decomposed by 
the bise catalysed elimination route with tbe solvent water 
acting as the base. 


- + у 
(HCr од“ + HO z——H,CrO, + HO 


R-CH-OH + === R—CH-O- => 
CHOH + H CrO, === Р- CHO CrO, ZOH + HO 


ГА 1 


H 
e R- -czo ctor. on —>(BH) + в-с=о *(HCrO4) 
E 
This mechanism was modified by Kwart and Francis’. 
ý In strongly acid environment it is prcbable that the oxi- 


_ dation step has a cyclic mechanism?, old 


R y: en R 


с=о + H—OH + (сто) 
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for this second order reaction can be both acid апа base 
catalysed and there is no evidence for any intermediate ester 
formation. 


The permanganate oxidation of aldehyde has been shown 
by Wiberg and Stewart® to be an acid catalysed reaction in 
which the permanganate anion adds, through oxygen to the 
| carbon cer.tre of the carbonium ion, Е—С*Н—-ОН, and the 
| C—H group of the aldehyde is broken. 

OH 
| 


+ + 
п—сн=о + н ===R—CH—OH z-R—C—H SLOW 
| 5 


E E o- 
(о=мто,) | pues 


| OH 
| D^ ww 
= + | 
По мо 


The slower oxidation of aldehyde by chromic acid shows 
similar kinetic features both in water and in acetic acid’, but 
electron attracting substituents reduce the reaction rate. 


Т Е 2 T de 
R z | SLOW 4 " Ego ) 
E F == = с-н ——— R- 2 
смо + Место, o ү Ое Озы 

о 


O—C rO4H 
53 


| Та order to throw light on the mechanism of the oxidants, 
the stereochemical considerations are of much greater signi- 
ficance in heterolytic oxidation. In homolytic reaction, the free 
radical product has a planar distribution of the three remai- 
covalencies about the carbon centre yielding mixture of - ; 
stereoisomers. In heterolytic reaction, the tetrahedral symmetry __ 

of the reaction product is related to that of the starting. 


| material. 


€ 


| In our present study, the oxidation of optically a 
(-}2methyl butan-kol [9:],2"5— 1.32 (, 1) to (+) 
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butyric acid has been carried out by means of different oxidising 
agents such as sodium dichromate and sulphuric acid, chromium 
trioxide and acetic «cid, and alkaline potassium permanganate 


( Table 1). 
Тађје 1 


Specific Rotation of (4-)-1-Methyl butyric acid : 
ОМ — C =; 
Specific rotation. of 


No. Name of the oxidising agent (+) L-methylbutyric acid 


eS: (1,7) 
1. Sodium dichremate and + 3-32 
sulphuric acid 
2. Chromium trioxide and ^ чь 3:55 
acetic acid 
3, Potassium permanganate and + 4-40 


potassium hydroxide 


rN a 


From the data of Table 1 the variation in specific rotation 
irdicates that when a’kaline potassium permanganate is used 
as oxidising agent, the specific rotation is + 4-40 which is higher 
jn comparison to the other two oxidising agents (+ 3:3), viz 

dium dichrcmate.in sulphüric acid and chromium trioxide 
in acetic acid. 


As discrssed earlier the reaction mechanism for the oxi- 


Experimental 


of (-)-2-methyl butan-l-ol to (+)-1-nethyl 
butyric' acid 


chromate and sulphuric acid? : 
4 
An = IN 
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water (85 ml.) was added їп small portions to a solution of 
crystallised sodium dichromate (200 g.) in water (400 ml.), 
with occasional shaking and cooling, during 2-5 hours. The 
content was refluxed for 60 min., cooled and distilled. 


To the distillate potassium hydroxide (30 g.) was added, 
then the aqueous layer separated and neutralised with sulphuric 
acid (1:1). The liberated: acid was extracted twice with carbon 
tetrachloride (60 ml.) and dried over magnesium sulphate. The 
carbon tetrachloride was distilled off and (+)-l-methy! butyric 
acid passed over at 172-174°C. Yield 34-5 per cent; dj?! 0:9632; 
иі 1.401; [a]p?t-- 3-32 (1, 1). 


(4) By chromium trioxide and acetic acid : 


The acetic acid ( 100 ml. ) was added dropwise to the mixture 
of (—)-2-methyl butan-lol (80 g.; 99 ml.; b.p. 128-130°, [ајуз = 
| E 1-32) and chromium trioxide (50 g.) with continuous stirring 
at 0°С. The reaction mixture was kept overnight. Next day it 
was diluted with equal amount of water and extracted thrice 
with chloroform(5J ml.). The chloroform extract was washed 
with water (20 ml. x3) and dried over magnesium sulphate. 
| Тһе chloroform was distilled off and (+)-l-methyl butyric acid 
| obtained at 172-17+°С. Yield 25 percent: dj?! 0:9621; 23: 1-401; 
la] + 3-35 (4, 1). 


(їй) By potassium permanganate and potassium hydroxide : 


A solution of (—)-2-methyl butan-l-ol (20 g; 25 ml.; b.p. 
128-130"; [a]j35— 1.32), potassium permanganate (52 р.) and 
potassium hydroxide (6 р.) in water (1000 ml) is stirred 
for 60 mins. The reaction mixture is filtered and the filtrate 
is extracted with ether, acidified with hydrochloric acid and 
€xtracted with chloroform. The chloroform extract is washed 
With water (100 ml.) and dried over magnesium sulphate. 
After removal of chloroform, the residue on distillation gave 
(+)-l-methy] butyric acid at 172-174°C. Yield 50 per cent; 
dé! 0-9040; пз! 1-401; [a]p?!4-4:40 (4, 1). 
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EFFECT OF SOME PURINES, PYRIMIDINES AND GROWTH 

REGULATING SUBSTANCES ON CARBOHYDRATE AND 

NITROGEN METABOLISM RELATED TO BOLL-SETTING AND 

BOLL RETENTION IN COTTON (GOSSYPIUM HIRSUTU M) 
VAR. 320Е* 


0. Р. Saxena 


Botany Department, University School of Sciences 
Gujarat University, Ahmedabad 


and 
S. N. MATHUR 


Botany Department, Gorakhpur: University 
Gorakhpur ( U.P.) 


In previous paper, Saxena and Mathur, 1969 have discussed 
the effects of pmiies, pyrimidines and growth-regulating sub- 
stances on flowering, fruiting and yield of cotton var. 320Е- It 
was shown that flowering was decreased by all purines, pyrimi- 
dines and growth-regulators tried, but boll-setting was signi- 
ficantly increased by 2, 3-triiodobenzoic acid( TIBA 2-200 ppm) 
uracil ( UL-50 ppm). Uric acid ( U ), 8-azaguanine (8-AZ), 
thymine (TH), (all. 50 ppm); indoleacetic acid (IAA-40 ppm) 
and 2, 3-triiodobenzoic acid ( TIBA 1-100 ppm ) decreased boll 
formation. The yield was, however, increased. by 1AA, TIBA 2, 
| purine and pyrimidine treatments. Processes underlying boll 
| formation and boll. retention аге. аз important as flowering, in 


cotton. Abscission of bolls has been considered on the nutri- 
“tional balance competition by Mason ( Mason, 1922; Eaton and 
Ergle, 1953; Dastur and Bhatt, 1956; and Mathur, 1963 ) and 
on the auxin-ethylene balance (Addicott and Lynch, 1955), 
Mathur, ( 1963) studied this: problem very extensively and was | 
of the opinion that there was direct correlation between” boll- ie 
retention and amounts of total available carbohydrates and tota Ў ЖЗ 


Part of the. M.Sc. Thesis of the Senior author submitted to Ара _ 
Univ. in March, 1963, Ее; ‹ 5t 3 D. 


rt 
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nitrogen. Thus an attempt was made here to confirm the findings 
of Mathur (1963) with a view to further contributing on the 
nutritutional balance competition concept of retention by analy- 
sing different parts of the cotton plant at 7th, 9th and 1lth 
weeks after spray, when boll-setting and boll-retention were 
in full swing. í ; 


Materials and methods: Sceds of cotton ( Gossypium | 
hirsutum var. 320F ) were soon in the 3rd week of June, 1962 
using pot culture technique. U, 8-AZ, UL, TH (all 50 ppm), 
ТАА (40 ppm), and TIBA 1 and TIBA 2 (100 and 200 ppm) 
were applied through single foliar spray to 5—week old seedlings. 
Unsprayed controls were maintained for comparison. Root, stem, 
leaf, flower (in 7th and 9th week only), and bolls were analy- 
sed for total available carbohydrates using the method of 
Weinmann (1947) and total nitrogen by the microkjeldahl 
method of Doneen (1932 ) at 7th, 9th and.llth weeks after 
spray. The analyses were done in, duplicate and data are 
expressed as mean on % dry weight basis in Tables 1 and 2., 

Observations : Total available carbohydrates: Comparing 
the carbohydrate contents of the vegetative parts (leaf, stem 
and root) of the different treatment in the seventh week alter 
spray, it is clear that іп U, 8-AZ, UL, TIBA1 and TIBA 2 
treated plants the percentage of carbohydrates was low in the 
leaves, slightly higher in the stem and ‘highest in the roots 
(Table 1). On the other hand in the case of control, TH and 
IAA treated plants the percentage of carbohydrates was low 
both in the leaves as well as roots but highest in the stem. 
However, this trend changed after a fortnight in the 9th week 
after spray. The шек: content of the roots increased 


П 


"last week. of carbohydrate analyses the leaves 
ої сатһәһу drites than the stem’ їп 8-AZ, UL, 


— т 3 
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TH, JAA and TIBA 1 treated plants. The percentage of carbo- 
hydrates was also more in the root as compared to the stem 
in TH, IAA and TIBA 1 treated plants. ( Table 1). 


Comparing the carbohydrate content of the reproductive 
parts ( flower and fruit) the trend is much more clear. The 
percentage of total available carbohydrates was low in the 
| flowers of U, UL, TH, IAA, TIBA1 and TIBA2 treated 
plants in the 7th week which increased in the 9th week. There 
after senescence occurred. However, in the contro) and 8-AZ 
treated plants opposite trend was noticed. In the fruits 
the percentage of carbohydrates increased with age as there 
was a constant increase in the percentage of total available 
| carbohydrates in every treatment on all the weeks of estimation. 


("Taste 1) 


Total Nitrogen : As in the case of carbohydrates so also 
in nitrogen its percentage was high in the stem as compared 
to leaf and root in the 7th week after spray in C, U, UL, TH 
TIBA 1 and TIBA2 treated plants. Only in the 8-AZ and IAA 
treated plants the roots had a higher percentage of nitrogen 
as compared to stem. But the percentage of total nitrogen in 
roots increased over stem—-N in the treatments of С, U, 8-AZ 
and IAA in the 9th week. However, the N in the stem in the 
TH, TIBA 1 and TIBA2 treated plants was still higher over 
the root-N. The trend in the increase in total-N in the roots 

continued and in the llth week after spray the roots of all 
| the treatments had a definite increase over the stem-N. 


(Tapie 2). 


The percentage of total-N in flowers was low in all treat- 
ments 8-Az, UL, TH, JAA, TIBA 1 and TIBA 2 except contro! _ 
апа U treated plants in the 7th week, bnt in the 9th week а 
Proportionate increase occurred. In the fruits also the percent. —— 
age of total-N in the two weeks either showed an increase i 
some treatments (U, TH, ТІВА 1) or remained consta: 
(C, UL, IAA and TIBA 2). In the 11th week also the per 
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tage of total-N remained constant С, U, 8-AZ, [AA and TIBA 1 
but declined in the fruits ( bolls) of TH and ТІВА 2 treated 
plants, ( TABLE 2). 


Discussion : Boll-retention was found to be correlated 
with the chemical composition of the plant. 'The percentage of 
total available carbohydrate and nitrogen considerably decreased 
in all parts during bolksetting when it was found to be highest 
in the 7th week. Even at the time of brisk shedding of bolls, 
considerable decrease in the carbohydrate content of the plants 
occurred. But it appears that a seasonal march in the carbohy- 
drate and nitrogen contents appear to be associated with boll- 
retention. Mason ( 1922) believed that the cotton plant retains 
as many bolls as it can supply with carbohydrate and nitrogen 
or other nutrients and that heavy shedding followed defoliation. | 
Hawkins, Matlock and Hobart ( 1933) also concluded that the | 
percentage of shedding of bolls was dependent upon the amount 
of plant food available for support of young bolls. Wadleigh 
(1944) also advanced conclusions in favour of nutritional 
interpretation of boll-shedding. Meteorological conditions also 
play a role. (Harland, 1917; Ewing, 1918; Mason, 1922; Albert 

_ and Armstrong, 1931 and Dunlap, 1945). 


The amount of nitrogen found in the present investigation 
regularly decreased with age. It is probable that in the presence 
of smaller amounts of nitrogen, carbohydrates could not be 
utilized. Boll-shedding probably in that case was due to N 
which acted as a limiting factor for the utilization of carbohy- 
drates. Thus the authors are inclined to believe that boll-reten- 
tion is based on nutritional balance competition as supported 

besides others by Dastur and Bhatt (1956) and Mathur (1963). 


Summary: Chemical analyses, in duplicate of root, stem, 
, flower, boll (fruit) of cotton var. 320F, were carried out 
th, 9th and 11th weeks (when boll setting and retention 
full swing) after a single foliar spray (at 5-week stage 
8-AZ, TH, UL (all 50 ppm); IAA 
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(40 ppm) and TIBA 1, TIBA 2 (100 and 200 ppm) treated 
plants alongwith the untreated controls. Bollsetting and boll- 
retention appear to be positively correlated with the chemical 


composition ( Total available carbohydrates and total nitrogen) 
of the plant. 
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PHYSIOLOGICAL STUDIES ON EMBRYO CULTURE OF 
SOME ANGIOSPERMS IN VITRO 


O. P. Saxena 
Botany Departmeut, University School of Sciences 
Gujarat University, Ahmedabad-9 


The technique of embryo culture has proved useful in 
overcoming barriers to fertility, obtaining viable hybrids from 
incompatible crosses, overcoming dormancy in seeds and chemical 
induction of polyembryony. It has been established that younger 
the embryo more elaborate are its nutritional requirements for 
development in cultures. (Maheshwari and Kapil, 1963; 
Maheshwari & Rangaswamy, 1963; and Sanders & Ziebur, 1964). 
Chemical polyembryony has been reviewed in angiosperms 
(Maheshwari & Sachar, 1964; and Johri, 1965). The growth 
activity of coconut milk, kinetin, auxin, gibberellic acid and 
other growth regulators have been dealt at a considerable length 
(Johri, 1961; Wetmore et ај. 1964; Maheshwari & Rangaswamy, 
1963 ). Wardlaw (1964) has outlined the possibilities of use of 
plant embryos as reaction systems. Tulecke (1964) has given a 
new thinking to plant tissue cultures and he is of the opinion 
that there are numerous advantages for working at cellular 
levels of tissue culture in order to have a greater understanding 
and control of the mechanism of growth and differentiation of 
plant cells. The aim of the present investigation was thus to 
understand the processes underlying root or shoot initiation ' - 
from callus of embryos of cultivated plants. These studies in. 
turn will serve as the experimental materials for future studies 
on biochemical and physiological facets of growth and differentia- 
tion. In this paper only the preliminary work on root initiation i" 
is described and detailed investigations regarding the various 


processes leading to such differentiation vill be published 
elsewhere. - 
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Materials and Methods : Cultivated plants of Urena lobata, 
Trigonella, Cicer arietinum, Lens culinaris and Medicago, grown 
in the Botanical garden were used as the experimental materials. 
The mature embryos were dissected out aseptically and were 
cultured on modified White’s medium ( Rangaswamy, 1961), 
supplemented with 2, 4-D (0-5, 2 ppm.); IAA (1 ppm.); kinetin 
(К 0-25, 0-5, 2 ppm. ); Casein hydrolysate ( CH-400, 500, | 
1000 ppm. ); yeast extract (YE, 500, 1000 ppm.) and coconut | 
milk (CM, 157). The following combinations were used : 

WM +2,4-D (2 ppm )-- CH(400 ppm) +CM(15%) 

. WM+2,4-D (1 ppm)+CM(157). | 
WM-+2,4-D (0:5 ppm.) + ҮЕ (1000 ppm). | 
WM-+2,4-D (0-5 ppm.) + К (05 ppm) 4- CH(1000 ppm). 
. WM-«IAA (1 ppm)+K(2 ppm) + YE (500 ppm). 

. WM+2, 4-Р” (0-5 ppm). | 
. WM+IAA (1 ppm)+K (025 ppm)+ CH (500 ppm). 
WM. 


o з ante DN т 


White's medium (WM) was used as the control and was 
supplemented with 4% sucrose in all the experiments. The medium 
was solidified with 0-877 ‘Difco Bacto agar’. The pH of the 
medium was adjusted to 5-8. 15 ml. of the medium was 
transferred to pyrex glass tubes and was autoclaved for 15 minutes 
at 15 Ib. pressure/sq. inch. 25 cultures were raised per combina- 
_ tion and experiment was repeated only once. The cultures were 
maintained at a temperature of 25°C, 10°C and 50-60 per cent 
relative humidity; under diffused day light. 


m supplemented with 2,4-D (1,2 ppm); CM (15%) swelled 
erably but did not show any other response even after 


(400 ррга) + CM (157) a slight callus appeared 


Four weeks after inoculation 
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with the agar. The callus is whitish and compact in nature. 
The callus grew to double the size in 6 weeks time after 
inoculation. The profuse callusing were observed in all the 
media except contro]. But in case of Urena, lobata and Cicer 
ariwtinum on WM+2,4-D (2 ppm)-- CH (490 ppm.)+CM (15%); 
WM +1АА (1 ррт) + К (0-25 ppm)+CH(500 ppm), the callus 
showed appearance of roots. The roots were developed 6 weeks 


after inoculation and this type of phenomenon is absent in all 
other experimental materials and all other media tried. 


Discussion: The differentiation of root or root like organs 
from callus of Cicer and Urena is very interesting. Skoog and 
Miller (1957) also reported formation of root and shoot as well 
as buds from callus tissue of tobacco pith as a result of auxin 
and kinetin levels. They reported root formation when auxin 
was high and kinetin was low in tobacco pith callus. Shoot 
initiation was achieved when auxin was less and kinetin was 
high. Here in this case there was no shoot formation under 
these experimental conditions as observed by Skoog and Miller 
(1957). Thus it would be very interesting to assay the endogenous 
levels of various growth substances as to give a clear cut picture 
about the differentiation of root or shoot due to hormonal 
control (5). When the above mentioned growth substances are 
supplemented either independently or in combination to the 
modified white’s medium, which may be exploited for establishing 
polyembryony. Thus these studies serve as the background tor 


studies on the lines suggested by Tulecke (1964) associated 
with growth and differentiation. 


Summary : Attempts were made to culture the excised 
mature embryos of Urena, Trigonella, Lens, Cicer and Medicago 
on White’s medium supplemented with different growth substances 
like 2,4-D, IAA, K, CH, CM, etc., individually or in combination 
of each other. It was possible to induce root formation from 
embryo cells in case of Cicer and Urena only on WM+2,4-D 


(2 ppm)+CH (400 ppm)+CH (15%) and WM +ТАА (1 ppm)+K 


(0-25 ppm) + CH (500 ppm). Thus it appears that organ differentia- 
tion results from interaction of different growth substances. 
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